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The study attempted to demonstrate significant

relatlonshlps between systematically derived occupathnal descriptors
and selected measures of worker characteristics in the affective
domain. The predictor variables were derived from the Occupation
Analysis Inventory (OAI) and consisted of work-dimension scores
describing occupations in terms of work activities and conditions,
and attribute-requirement estimates characterizing occupation in
terms of various human requirements. The worker variables were based
on responses of job incumbents to selected interest, need, and
satisfaction questionnaires. The' results of various statistical
analyses offered consistent support for the validity of the OAI

descriptors.

It was concluded that the OAI work-dimension scores and

attribute-requirement estimates for occupations possess demonstrated
relevance to the interests, needs, and satisfactions of job
incumbents and that these occupational variables should prove useful
for a number of research and development purposes. (Author/MS)
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PREFACE

This is the seventh report in the Ergometric Research and De-
velopment) Series of the Center for Occupational Education, and the
first of two studies made to validate the structure and procedures of

the Occupation Analysis Inventory (OAI). The second of these two vali-

dation investigations, dealing with cognitive correlates, will be pub-

_lished as Center Research Monograph No. 11, Earlier reports in this

series presented the development of the OAI and outlined its potential
applications. This dnd the next report in the series seek to support
the validity of the OAI in research dealing with human behavior in the
work environment.

The authors and the Center wish to express appreciation to
various individuals and org%pizations who made thig study possible.
This includes Dr. D. W. Drewes, Dr. H, G, Miller, Dr, J. L., Wasik, and
Mr. John J. Pass, all of North Carolina State University; Dr. David
Weiss of the University of Minnesotaj; Mr. Michael Shaffer of Harcourt.
Brace Jovanovich, New York; and the 47 organizations whose employees
participated in the research.

The Center is grateful to Dr. Tuttle ‘and Dr. bunningham for their

work in preparation of this report. Thanks are also extended to Mrs,
Joyce Pollard for typing the draft and final copies of the report, to

Mrs. Sue King for editing the final manuscript, and to the entire Center

clerical and technical staff for their contributions to the production
of this monograph.
1 ‘) - l
| . :

John Km Coster
Director
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SUMMARY

! . !

] e
This study was an attempt to demonstrate significant relatiocn-
ships between systematically derived occupational descriptors aud

" selected ‘measures of worker characteristics in the affective domain.
The occupational (predictor) variables were derived from the Occupation

Analysis Inventory (OAI) and consisted of work-dimension scores de- *
scribing occupations in terms of work activities and conditions, aund
attribute-requirement estimates characterizing occupations in terms of -
various human requitrements for which theve are tests. The worker
(criterion) variables were based on the responses of job incumbents to
selected interest, need. and sptisfaction questiconnaires, It was rea-
soned that significant relationships between these two sets of variables
would provide support for the construct validity of the occupational
descriptors.,

Job incumbents in selected occupations were administrered the
Ohio Vocational Interest Survey, the Minnesota Importance Questionnaire,
and the Minnesota Batisfaction Questionnaire. 1In addition, existing
data were obtained for incumbents in a sample of occupations on the
Strong Vocational Inferest Blank, and Occupational Reinforcer Pattern
scores for another sample of occupations were obtained from the Minne-
sota Work Adjustment Project., All occupations for which the above
criterion data were obtained were rated on the'Occupation Analysis
Inventory (OAT), and these vatings were used in deriving work-dimension
scores and attribute-requirement estimates for the occupations.

The results of various statistical analyses offered rather coun-
sistent support for the validity df the OAIL descriptors. O0f the seven
general hypotheses tested concerning relationships between occupational
and worker variables, five received substantial support and the remain-
ing two were at least partially supported. It was; concluded that the
VAT work-dimension scores and attribute-requirement estimates for occu=s
pations possess demonstrated relevance to the interests, needs, and
satisfacfiions of job incumbents and that these occupational variables !
should prove useful for a number of research and development purposes.

£
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INTRODUCTION

Today's educators are faced with the task of preparing students
for a work environment that is only vaguely defined and in a period of
accelerating change. Moreover, the interests, needs, and occupational
preferences of individuals often change appreciably over time, especially
among adolescents and young adults. This situation, combined with the
very large number and variety of occupations, makes it both impractical
and undesirable to develop a comprehensive educational program geared to
specific occupations. (There are 13,845 base and defined related titles
in the 1965 edition of the Dictionary of Occupational Titles.,) Although
ultimately the individual must be able to perform specific tasks in a
specific work setting, his educational experiences should provide him
with occupationally related capabilijties which are transferable across
a range of jobs and which provide him with the prerequisites for further
career development. As noted in a previous paper (Cunningham, Tuttle,
Floyd, and Bates, 1971), however, an adequate framework does not exist
for the development of a comprehensive and integrated program in occupa-
tional education; there is a need for a work taxonomy that would pro-
vide a sound, systematic basis for articulation between the educational
and work domains.

One response to the need for structure and organization in occu-
pational education is the concept of "occupational clustering.'" Accord-
ing to this concept, occupations can be grouped on some meaningful
criterion of similarity, and students can be taught the core skills and
knowledges relevant to these groups, or clusters. Presumably, such
training would provide the student with both entry-level capabilities
for one or more occupations and the prerequisite capabilities for
lateral and vertical mobility within an occupational cluster. '

Bushnell (1969) described the merits of the cluster concept as

 follows:

The merits of job=clustering have been recognized as several-
fold. First, the breadth of expér;ence which a- job-clustered
curriculum offers prepares the student for a cluster of re-
lated occupations, insuring mobility and a shorter period of
retraining if necessary. Second, a curriculum developed in
this manner provides more relevance for students interested in
not just one but a variety of occupations. Students required
to develop a fundamental skill such as the addition of frac-
tions can see its relevance to a host of occupations. Third,
a cluster approach should be of some assistance in helping to
break down the rigid barriers which have grown up between the
different service areas of vocational education. Through job=-
clustering, the common job skills can be identified across

RIC '
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| service lines. Adding fractions is as important to the building -
trades as it is to students interested in distributive education.
Fourth, clustering helps to structure a curriculum in such a way
that the student completing such a program should be able to
advance more rapidly up a career ladder to higher levels of

l responsibility and income. fhus, vertical as well as horizontal
structuring should provide the student with the kinds of experi-
ences most likely to help him advance in his career. Fifth,
through job-clustering, vocational education should establigh
once and for all the vocational educator's interest in the
"total"” man, It has been recognized for some time that attitudes,
personality traits, and other adaptive skills are as important
determinants of occupational success as are functional job skills.
Job-clustering’provides curriculum developers with the tools to
incorporate these requirements into their curriculum-design
efforts. (pp. v-vi)

The cluster approach seems quite consistent with recent remarks
made by Commissioner Sidney P, Marland, Jr., describing the new concept

" of "career education':

« « » We obviously require greater emphasis on such new
vocational fields as computer programmers and technicians,
laser technicians, and jet mechanics. . . . Though when we
speak of new occupations it is always useful to remind our-
selves that even some of the newest, such as computer pro-
gramming, for example, will very likely be obsolete in 20
years or so, affirming once again the need for a sound educa-
tional base underlying all spe¢ific skill training.

Second . . . we must pro&ide far more flexible options
for high school graduates to continue on to higher education
or ‘to énter the world of work rather than forever sustain
the anachronism that a youngster must make his career choice
at age 14, This demands that we broaden today's relatively
narrow vocational program into something approaching the
true career education we would eventually hope to realize.
Vocational stuants need much more than limited skills train-
ing if they arg' to go on to post-secondary education, whether
at the community college or four year level. And young peo-
ple presently drifting into the general education wasteland
need realistic exposure to-the world of work, as well as to
the- option of ggneral post-secondary schooling. (1971, pp.
10-11)

Marland, in his behest for a '"sound educational base" and "flexible

options," seems to be asking for much of what Bushnell attributes to the
cluster approach.
|

Cunningham (1971) has noted, however, that the cluster concept,
despite its initial attractiveness, raises some troublesome questions.

) ‘ L 4
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Although occupational clustering would appear to offer some
promise for the complex and somewhat disorganized field of occu-
pational education, two questions basic to this approach have
thus far received little attention: What are the characteristics
on which occupations are to be described, compared, and classi-
fied for educational purposes? And even assuming we could
establish valid clusters of similar occupations without first
defining a set of variables (or descriptors) for classification
purposes, how would we then determine what common denominators
should be incorporated into cluster curricula? (Cunningham,
1971, p. 4) '

In regard to these questions, it was proposed that:

. - . there is a need for a comprehensive set of work variables,
or dimensions, which could be applied to the description and
classification of occupations for educational purposes; that is,
variables which would provide the basis for a quantitative work
taxonomy suitable to educational problems. (Riccobono and
Cunningham, 197la, p. 1)

In response to this need, Cunningham and his associates (1971)
undertook an "ergometric' project designed to develop a sound basis for.
describing, comparing, and grouping occupations for educational purposes.
The first product of this project was a taxonomy of work variables which
was expanded into a comprehensive instrument for amalyzing jobs and
occupations. This instrument is called the Occupation Analysis Inventory,
or OAI. The OAI describes characteristics of work under five main cate-
gories: Information Input, Mediation (or mental) Processes, Work Be-
havior, Work Goals, and Work Context. These categories are further di-
vided and subdivided into a final breakdown of more than 600 "work elements,"
or descriptions of work activities and conditions, on which jobs can be
rated. The development and validation of the OAI were envisioned as the
first phase of a long-range research and development prpgram directed
toward the problem of articulation between the educational and work do-
mains (Cunningham et al., 1971).

Upon completion of the instrument, an attempt was made to estab-
lish linkages between the OAI work elements (items in the instrument)
and certain measured human attributes in. the cognitive, affective, and
psychomotor domains (Neeb,  Cunningham, and Pass, 1971). For this pur-
pose an Attribute Requirement Inventory (ARI) was developed containing
written descriptions of 103 human attributes for which there are tests.
The bridge between the BAI and the ARI was established by having judges
rate the relevance of each of the ARI attributes for each of the OAI
work elements, or items. The average rating of each OAL element on
each ARI attribute provided an attribute-requirement weight for the
work element. A profile of 103 atiribute~requirement weights was -thus
derived for each OAI work element, These profiles, in turn, provided
the basis for deriving a profile of attribute-requirement estimates for
any job rated on the OAL.
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The next part of the project involved the derivation of a compre-
hensive set of work dimensions that could be used in describing, com-
paring, and clustering jobs and occupations. The work dimensions were
derived in two ways: (1) a large ~eprasentative sample of occupations
was rated with the OAI, and the OAI items (work elements) were factor
analyzed based on these data (Riccobono and Cunningham, 1971la, 1971b);
and (2) OAI items were intercorrelated and fgctor analyzed based on
their attribute-requirement profiles (Neeb et al., 1971), The resulting
factors comprise two sets of work dimensions: one defined by work ac-
tivities and-conditions (work elements) that tend to coexist in jobs,
and the other by work elements that tend to have similar human attri-
bute requirements. :

Thus, any job or occupation rated on the bAI can be described on
two different bases: (1) by a profile of scores on work dimensions
representing observable activities and conditions and (2) by a profile
of scores representing the job's requirements for a set of 103 defined
human attributes for which there are tests. In addition to describing

. individual jobs and occupations rated on the OAI, the work=dimension

profiles provide a quantitative basis for comparing and clustering occu-
pations. The resulting clusters can, in turn, be described by the
average work-dimension and attrlbute—requlrement profiles of thelr con=-
stituent occupations.

There are several potential applications for<the previously de-
scribed OAI system (Cunningham et al., 1971). One obvious application
is in the area of curriculum development. It might be possible, for
example, to develop educational programs at different grade levels
based on OAI-derived occupational clusters., Since clusters can be
formed which vary in specificity, one might start with broad, general
clusters for early and middle grades curricula (e.g., occupational
awareness and exploration curricula) and proceed to more specific
clusters for the more advanced and focused curricula. In each case,
the work-dimension and attrlbute—requlrement profiles (as well as the
individual work elements comprising each dimension) would define the
clusters and provide information to the curriculum builder. It might
also prove feasible to develop certain kinds of modular curricula (e.g.,
general occupational capabilities curricula) corresponding to selected
0OAI work dimensiomns. H

A second potential application lies in the area of occupational
guidance and placement. As mentioned, the OAI system provides a basis
for gstimating the requirements of occupational clusters in terms of
meastred human attributes, With this information, the counselor could
compare the student's test-score profile with the attribute-requirement
profiles of various occupational clusters and recommend curricular areas
for the student' s_;on81derat10n. Moreover, the OAI work-dimension pro-
files of occupatlons and occupational clusters could be translated into
information that could be used by the student in career exploration and
decision-making. Such a system would lend itself readily to a computer-
based counseling system which would allow the computation ofl corre-
spondence indices between the student's test-score profile and the

4



attribute-requirement profiles of various occuphtional clusters. This
would free the counselor from much clerical work and allow more infor-
mation to be passed on to the student.

Other possible applications lie in such areas as curriculum eval-
uation, test development, and educational planning (Cunningham et al.,
1971). Basic to each of these potential applications is the requirement
for systematically gathered and organized information about the world
of work. The job analysis procedure which has been developed provides
a means of obtaining such information. o
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PURPOSE

Before the proposed OAIL system can be applied, it should be sub-
jected to some extensive validation. Since the OAI was designed to'de-
scribe jobs and occupations in terms relevant to human behavior, it was
decided to validate the OAI work descriptors against various measures
of behavioral potential (Cunningham et al., 1971), The present study
was an attempt to demonstrate 31gn1f1cant re latlo?shlps between the OAIL
work variables (i.e., the OAI work-dimension scores and attribute-
requirement estimates) and selected measures in the affective domain.
With one exception, the selected criteria were based on the responses
of'jqb incumbents to interest, need, and satisfacqion questionnaires.

The purpose of the study was twofold:

(1) To determine if clusters formed by occupgtions with similar
OAI work~dimension profiles would be discriminable in terms of the
interest and need questionnaire responses of persons employed in the
occupations; and

(2) To determine if there were significant relationships between
the OAI interest- and need-requirement! (or reinforcement) estimates for
a sample of occupatlons and three sets of criterion variables: (a)
scores of job incumbents on corresponding interlest and need scales; (b)
satisfaction scores of job incumbents; and (¢) Occupational Reinforcer
Patterns from the Minnesota Work Adjustment Project (Borgen et al.,
1968)., (The last two sets of variables were used as criteria only for
the OAI need~requirement estimates.)

i

The objectives of the study are more fully explicated in a later

section.,

'The term "requirement" is used here in-order to maintain consist-
ency with the use of the expression "attribute-requirement estimates"
in reference to the OAI estimates of the human attribute correlates of
jobs and occupations. Although this term is appropriate when used with
abilities, the term 'reinforcement" would actually be more appropriate
in the case of interests and needs.

6



REVIEW OF THE LITERATURE

The following review deals with concepts and research relevant
to the present study. It covers four topics: (1) the concept of
individual-envirommental congruence, (2) job satisfaction as a cri-
terion of congruence, (3) various theories of job satisfaction, and
(4) assumptions related to the three preceding tOplCS that have been
adopted for purposes of this siudy.

The Concept of Individual-Environmental Congruence

Attempts to related characteristics of people to characteristics
of jobs have occupied vocational and industrial psychologists for some
time. Basic to these efforts has been the assumption that a person's
adjustment to his work depends upon an interaction between velatively
spable (and measurable) characteristics of the individual and various
observable characteristics of the work environment, and a corollary of
that assumption, E’BCCupatlonal adjustment can be enhanced through
Eﬁa‘syetemﬁfTE_ﬁﬁzgilng of individual and environmental variables.,
This notion, sometimes referred to as the '"trait-factor" approach, has
served as the conceptual basis for numerous attempts to define and
measure human attributes (such as abilities, interests, and needs),
relate these attributes to observable chavacteristics of the work en-
vironment, and predict the behavioral outcomes of various individual-
envirommental relationships.

One of the first 1nvest1gators to use the concept of individual~
environmental congruence in the applied setting was Frank Parsons (1909),
the father of the vocational guidance movement, who defined three criti-
cal ingredients in the vocational decision-making process:

+ » o (1) a clear understanding of yourself, your aptitudes,
abilities, interests, ambitions, resources, limitations, and
their causes; (2) a knowledge of the requirements and condi-
tions of success, advantages and disadvantages, compensation,
opportunities, and prospects in different lines of work; {(3)
true reasoning on the relations of these two groups of facts.

(p. 5

Pursuant to his prescription, Parsons devised a scheme for vocational
guidance which dealt explicitly with characterlstlcs of jobs' and indi-
viduals for the purpose of obtaining the optimal match.

Another early proponent of 1nd1v1dual—env1lonmental congruence

was Henry Link (1919), who recognized that ". . . it is useless for an

employment manager to be able to analyze people unless he is able to
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analyze equally well the pesitions in which he intends ¢o place them™
(p. 251). TIn this counnection. Link suggested a typs of “psvchological
foll

job analysis” tinvolving a caveful study of a job, f oW :d by a defi-
nition of the ability vequirements of the job in Lerms tests pur-
porting to measure these abiliries. These tests were thev_ alidated
against performance crviteria. and the trests that provaed ro be valid
were accepfed &s operational definmitions of the job requirement.
Although the procedure for choosing tests was not very systematic, it
did rececgnize the importance of analyzing job envivonments, as well as
determining the chavacteristics of individwedss for personnel selection
and vocational counseling purposes.

Somewhat later, Viteles (1932) déveloped a wmore systematic pro-
cedure for esrimatiug the human requirements of jobs =~ The "job psycho-
graphic” method involved obtaining ratings of the extent to which 32
defined traits were necessary for success on 3 job For a pavticular
iob, ratings were then graphically recorded on a form such that traits
rated as important £o iob success forvmed peaks on the graph. These
"keystone specific mental abilities" were considerad the essential
artributes to be measur?d in predicting job sucress., -

The Minunesota Occupational Rating Scales (Paterson, Gerken, and
Hahn. 1941) represent another early systematic attempt at determining
the human attribute r%quirements of jobs. The Miunesota scales con-
tained a list of 430 jobs rated for their requirements on six human
abilities.. The ratings yielded profiles of ability-requirement esti-
mates for the jobsg, which were offered for use by counselors in relat-
ing individual test profiles to job requirements. The Minnesota scales
have since beeun revised and now include additional occupations and
ratings on an additional ability scale (Paterson. Getrken, and Hahn,
1953). Tu the revised scales, the ability levels to be rated were -
simplified. and DOT numhers were assigned for cross reference purposes.
In addition, a Counseling Recotd was developed to aid counselors in
relating test-score profiles to jobs.

The period since World War IT has seen a good deal of additional
research devoted to the problem of relating the weasurable characteristics
of people aund jobs in accordance with the concept of individual environ-
mental congruence (e.g., Fine, 1958. 1969; Fine and lieinz, 195/, Lawshe,
1952; Lawshe and Steinberg, 1955; McCormlck. 1959; McCormick et 'al.,
1957, 1967. 1972%; Primoff, 1957, 1959), However. since comprehen51ve
reviews of these efforts can be found elsewhere (Cunningham, 1971: Neeb,
Cunningham, and Pass, 1971; Prien and Ronan, 1971), the remainder of
this review will focus upon only one facet of the congruance prcblem:
the definition and measurement of human affective chara«rorJ%tlcs rele~
vant to the work enVLronmenb

— - . o\

Job_Satisfaction as an Indicator of Congruence

Job satisfaction has been a topic of considerable interest among
industrial psychologists for some time., Some investigators have

o | 8
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attempted tc establish job satisfaction as a valid irdicator of individual-
job congruence by relating satisfaction scores ro job performance measures;
while others have rorrelated this variable with tenurs 2nd absenteeism.
From the existing bod¥ of vesearch, Lawler and Porter (1967b) conclude
rhat job satisfaction is relared to all three of rhe fovenamed criteria,
although its vrelationship to performance is somewhat weaker and less con-
sistent than its relationships to turnover and absentzeism. (However,

as noted later in the present review, their basic assumption concerning

the direction of these relationships conflicts with that of previous
theorists,) These empirical relationshivs are offered by Lawler and Por-
ter as justification for the continued study of job satisfaction.

. A comprehensive review of the literature related to job sarisfac~-
tion will not be vundertaken here, since several are already available,
notably: Brayfield and Crockett (1955); Herzberg. Mausner, Peterson,
and Capwell (1957); Vroom (1964); Graen (1967); Pallone, Rickard, and
Hurley (1970); and Ronan (1970), Instead, the present review will con-
sider three selected theoretical approaches to the study of work moti-
vation and satisfaction: Herzberg's two-factor theory, instrumentality-
expectancy theory, and the need fulfiilment theories

s

Two~Factor Theory

' The approach that has probably generated the most research and
controversy in the area of work motivation is.Herzberg's two-factor
theory (Herzberg. Mausner, and Snyderman. 1959). which broke with some
of the tvaditional experimental approaches to job satisfactionm.
Herzberg's s data collection techniques were somewhat clinical in na{ure,
emphasizing structured in-depth interviews of job incumbents to deter-
mine what job incidents were associated in the past with satisfaction
and what incidents were associated with dissatisfaction. These re-
sponses were subjected to content analyses. and various themes and
commonalities in the stories were identified. Based on these analyses,
Herzberg and his associates came to the conclusion that certain types

. of incidents and conditions were frequently associated with feelings

i -of satisfaction on the part of workers, while others were regularly

associated with dissatisfaction. The "satisfiers,"” as they came to be

.called. include job-content factors such as Achievement, RPcognltlon,

Advancement, Responsibility, and Work Itself; the “dissatisfiers" in-

clude job-context factors such as Company Policies and Practices,

. Interpersonal Relations with Co-Workers, Interpersonal Relations with
Supervisors, Technical Aspects of Supervision, Salary, and Working
Conditions., According to Herzberg et al.. if. the satisfiers and dis-
satisfiers are both present at appropriate levels. then satisfaction
will be high. On the other hand, if the satisfiers are removed, in-
difference but not dissatisfacrtion will result. - Dissatisfaction will
occur only when the negative aspects of the difsatisfiers are present;
the positive aspects of these dissatisfiers constitute necessary but
not sufficient conditions for satisfaction. Thus, jeb satisfaction is
seen as a two-dimensional phenomenon which must be exp]alned by a "two-
factor" theory.
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A contidersble amount of research has been conducted in connec -
tion with Herzberg's theory, & formulation which has had beth ardent ’
supporters aund ardent critics. TIun a recent review »f some of this re-
search, Behling, Labovitz. and Kosmo (1968) conslude Jhat rhe reasen

" for the controversy lies in the different methondologies mmplavtd Those

using the Herzberg methodology counsistently find results agreeing with
the two-factor theory, while those using questiounaire methods find ron-
siderable overlap herween satisfiers and dissatisfiers. In this regavd,

‘Beh11ng and his associates argue for a reorientation of job satistac-

ticn research which recognizes that the phenomenon consists of many.
ferlings shout the job; rhat it is not unidimensional ovr bidimensional.

"but multidimensional . According to these authecrs, )

Efforts must be devoted to the development of many measuring
devices and tec¢hniques which will provide reliable and in-
rernally consistent data indicative of impertant parts of the

- otal attitudinal complex. Only then can steps he taken to
vrelate those aspects of the entity we call job satisfaction
to aspects of the job,: its environment, and individual be-
havior on the job. (pm 108)

This acseqsmnnt points to one of the drawbacks ¢f the Herzberg theory.
it fails to recognize the interaction between the individual and frhe
work eunvironment (i.e., it does not account for iundividual differences
in-enviroumental preference). From the standp01nL of occupational
guidance and placement, this omission in'Herzberg’'s theory is a serious
one. .

. Instrumentality Theory

Instrumentality theory, a somewhat eclectic apprcach to wotrk moti-
vation and satisfaction, borrows from concepts developed by Lewin (1938),
Rotrer (1955), Atkinson (1958), Tolman (1959), and others. The first
writer to incorporate these ideas into a cohesive thecry of work motiva-
tion was M. S. Vroom (1964), whose model, along with its subsequent
modifications by others, is summarized below.

Concepts of Vroom's Model

Vroom’s model incorporates the concepts of valence, instrumen-
tality, expectancy, and force.

Valence refers to an individual's affective orientdfions toward
specified outcomes. TFor example, occupying -a job could be cousidered an
outcome of an earlier decision, i.e., the decision to apply for the job
This outcome. in turn, can lead to such other outcomes as money, pres-
rige, and meaningful social relationships. Occupying a job might be

considered -a first-~level outcome, and its consequences would be called
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second~level) outcomes. The individual will have varying degrees of
positive and negative affective.orientations toward all outcomes.

[
Instrumentality refers to the likelihood that a first--level out-

7. come will lead to a second-level outcome. According to Vroom, this

likelihood takes values raunging from -1, indicating certpinty that a
second-level outcome will follow from a first-level outcome, to -1, in-
dicating certainty that the first-level outcome will not lead to a'par—
ticular second-level outcome. Thus, instrumentality might be defined
as the "perceived correlation' between first- and second-level outcomes
(Graen, 1969). ' -

Based on these concepts, it is possible to define an individual's
valence for a first-level outcome (e.g.,, occupying a work tole) as
". . . a monotonically increasing function of the algebraic sum of the
products of the valerces of all other [i.e., second-level] outcomes and
his conception of its instrumentality for the attainment of these other
outcomes" (Vroom, 1964, p. 17). Accordingly, job satisfaction is de-

. fined as 'the valence of the job or work role [a first-level outcome] to
“the person performing.it" (p. 101).

Two addltlonal concepts, expectancy and_ force, are used to account
for the motivation of an individual to perform a parfticular act. Ex-
pectancy refers to the individual's subjective probability that the act
in question will lead to a specific first-level outcome. The force upon
an individual to perform that act is defined as: ' ’

» » » a monotonically increasing function of the algebraic sum
of the products of the valences of all outcomes and the strength
of his expectancies that the act will be followed by the attain-
ment of these outcomes. - (Vroom, p. 18) ' /
Essentially, the four preceding concepts, together with proposi-
tions concerning their relationships, comprise Vroom's model. Some

-modifications and extensions of Vroom's theory are discussed in! the

follewing paragraphs. i

Graen's Modification of Vroom's Theory
' ' '

Graen (1999) proposes a ''modest extension" (p. 2) of Vroom's
model and presents data to support it. He clarifies some ambiguity in
Vroom's model relative to the distinction between first- and second--
level ocutcomes by introducing the concepts of work role and role out-
comes. According to Graen ". ., . an individual's work role is defined
as a set of behaviors expected by the organization and considered
appropriate of an incumbent in a position within the organization'

(p- 2): A work role is thus a first-level outcome whose attainment may
or may not be instrumental for the attainment of second-level outcomes.
The second-level outcomes are termed role outcomes by Graen and- include
such factors as feelings of achievement, recognition, responsibility,
status, and money. " The overall attraction of a work role ". . . depends
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on the perceived attraction of various role outéomes and the perceived -
instrumentality of that work role for the attainment of chese various
role outcomes" (p. 3).

Satisfaction in Graen's model is accounted for in wuch the same
way as in Vroom's model. The attraction of a work role is considered]
to be anticipated rather than realized satisfaction, though it seems
reasonable to expect that anticipated and realized satisfaction would
be similar for an incumbent who has occupied a work vole for some period
of time. This assumes that one’'s attraction for role outcomes remains

) stable and that the instrumentality for the work role chaunges very
little after an initial period of adjustment. Under such conditions, |
realized satisfaction for an incumbent might be predicted 1n the same
manner as attraction of a work role.
1

Another useful concept presented by Graen is his personality-role
system, which treats individual work behaviors as outputs. The system
components are work personality and work role. Work personality is de-
fined in part.as "a person’s preferences for various consequences of
attaining work roles and his dispositions for perceiving and evaluating
various instrumentality and expectancy relationships' (p. 2). This
type of conceptualization seems to have utility for both instrumentality
theory and the need-fulfillment theories to be considered later.

0 The Lawler and Porter Models

The most active researchers currently applying instrumentality
theory to work motivation are Lawler and Porter. In a series of
articles (Lawler and Porter, 1967a, 1967b; Porter and Lawler, 1968;
Lawler., 1969), these investigators have presented theoretical models
and related research within a managerial context. This work has served
both to extend instrumentality theory and put satisfaction research
into a new persepctive-

' Lawler and Porter's extension of instrumentality theory attempts
to explain further the relationship between motivation and performance.
One of their earlier articles (Lawler and Porter, 1967a) presents a
theoretical model relating job attitudes to performance which borrows
heavily from earlier instrumentality approaches to work motivation,
most notably those of Vroom (1964) and Georgopoulos et al (1957).  The
principal attitudinal components of the model are value of rewards and
veffort—rcwards probabllltyo Value of rewards (cf. Vroom's valence) is
defined "as the attractiveness of possible rewards or outcomes to the
individual" «(p. 125). The second variable, effort-rewards probability,
refers to a subjective expectancy that a desired reward will result
from certain levels of effort. 1In addition, Lawler and Porter consider
the relationship between effort and performance, defining effort as
the amount of energy an individual expends in a particular situation,

The following diagram (Figure'l) depicts the relationships among
the variables in the Lawler and Porter model. The rule explaining how ,
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Figure 1. Lawler and Porter Model
: (From Lawler aud Porter, 1967a, p 125)
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{
value of rewards and effort-rewards probabilities interact to produce the
level of effort is stated as follows:

The greater the value of a set of rewards and the higher
the probability that receiving each of these rewards depends
on effort. the greater the effort that will be put forth in
a given situation. (p 128)

The remaining two variables in the model, abilities and role perceptions,
mediate the relationship between effort and performance, accounting for
relatively permanent characteristics of the individual as well as situ-
ational aspects of the work environment. Abilities represent the in-
dividual's "power Lo perform,' while role perceptions refer to the
individual’s perception of the types of activities and behaviors that

he should perform to accomplish his job successfully Role perceptions
may be accurate or inaccurate. depending on how closely they agree with
the expectations of those evaluating the individual’s performance.

. Thus, the Lawler-Porter model extends the Vroom and Graen models
by dealing explicitly with the determinants of job performance. As in
Graen's model, some role concepts are used by Lawler and Porter; but
Graen empha81zes the behavioral expectations which others have of the
job incumbent, whereas Lawler and Porter emphasize the relationship
betweeun the ro%e perceptions of the incumbent and those of the evaluator
or supervisor Nevertheless, as far as the determinants of force (or
effort) are concerved, the differences between the three modeis seem
to be more semantic than substantive. Even though slighrly different
explanations are given in this connection, the three models would lead
to essentially the same predictions regarding the determinants of
effort. Llawler and Forter do go beyond this point, however, in their
attempt to explain theé relationship between effort and performance.

The models also differ in their appreach to job satisfaction.
As meutioned earlier. both Vroom and Graen treat satiuzfactlon as the
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attraction of a work role for a person performing the role, that is, as
a function of the instrumentality of the work role (a first-level out-
come) for the attainment of other (second-level) ouccomes and the val-
ences of these other outcomes. Lawler and Porter, on the other hand,
treat satisfaction as a function of performance in the work role, rather
than merely occupying the work role (see Figure 2)

Lo T TR S Y

Perceived

o e s p e

« Intrinsic 5
A

!

3
! Equitable !
Rewards = vq ¢ n
! Rewards |
P romaient ; i
S JIL T
oenLamce———" = ‘::.i‘ - - \\ L am e
i Performance : A e .
l } /4 T . [
- > J o
¢ﬁ.EYtrinsiE¢i M
: [ Satisfaction ’

{ Rewards i

R L L W)

Mo amcad ASLAL BAma e $ALiaMatd

Figure 2 Lawler and Porter Model of Job Satisfaction
(Lawler and Porter, 1967a, p. 23)

according to their model, performance leads to two types of rewards,
intrinsic and extrinsic. Lxtrinsic rewards are seen as imperfectly re-
lated to performance because of frequent problems encountered in obtain-
ing valid performance measures. Under such circumstances, it is diffi-
cult for management to reward performance directly. The relationship

of intrinsic rewards to performance is more direct, however, since these
rewards (e.g., feelings of accomplishment) can be given by the incum-
bent to himself Lawler and Porter make a case for the value of satis-
faction as an index of the extent to which an organization dispenses
rewards contingent on effective performance. For example, a high level
of employee satisfaction on the self-actualization needs may indicate

that the organization has succeeded in providing jobs that are inter-
esting and challenging.

In summary, Vroom's theory is primarily oriented toward the
individual's perceptions- Although it takes into account differences
among individuals, it does not account for variation-in job factors
except as they are perceived by individuals. For the study of satig=-
faction, this presents little difficulty when one deals with incumbents,
since it is their perception of job outcomes that is important  How-
ever, for prospective incumbents whose knowledge of the job is limited,
it is necessary to have some information concerning the "actual" out-
comes of the job. Such intormation might be obtained from responses
of incumbents or from ratings by people knowledgeable about the job.

14



Need Fulfillment Theories

A third approach to job satisfaction, need fulfillment, makes
extensive use of the concept of individual-environment fit. This
approach will be discussed in somewhat more detail than the previous
two, since it contributes heavily to the rationale of the present
study.

According to Hall and Lindzey (1957) the existence of a need may
be inferred through:;

. » .+ (1) the effect or end result of the behavior, (2) the
particular pattern or mode of behavior imvolved, (3) the
selective attention and response to a particular class of
stimulus objectives, (4) the expression of a particular emo-
tion or affect, and (5) the expression of satisfaction when
a particular effect is achieved or disappointment when the
effect is not achieved. (pp. 172-173)

Of the numerous attempts to define and categorize human needs,
one of the most ambitious was a taxonomy of 20 needs developed by
Henry Murray (1938), who maintained that a need usually ". . . per-
sists and gives rise to a certain course of overt behavior (or fantasy),
which . . . changes the initiating circumstances in such a way as to
bring about an end situation which stills (appeases or satisfies) the
organism'" (pp. 123-124). Murray identified five dimensions for distin-
guishing between various types of needs: (1) primary-secondary; (2)
overt-covert; (3) focal-diffuse; (4) proactive-reactive; and (5) pro-
cess activity, modal, and effect needs. The distinction between pri-
mary and secondary needs seems to rest on whether the need has a
physiological or psychological basis; primary needs relate to bodily
conditions, and secondary needs are psychological or derived needs.
The overt-covert distinction refers to whether the needs are directly
and overtly expressed or restrained, while the distinction between
focal and diffuse needs depends on whether there is one object toward
which the need is directed or a class of objects which can satisfy
the need. Murray maintained that goal objects and the instrumental
acts leading to their attainment both may change and., indeed, are
expected to change. The proactive and reactive designations refer to
whether activation of the need comes from within or outside the in-
_dividual, The final distinction, which seems the most applicable to
work behavior, is that between process activity (activity engaged in
for its own sake), modal needs (doing something with a certain degree
of excellence or quality), and effect needs (needs which lead to some
desired end state or result). Although most American psychologists
have emphasized effect needs, Murray held that process needs are
equally important, a position shared by Gordon Allport (1937) when he
proposed the concept of functional autonomy.

Oae of the first to apply the need-fulfillment approach to the
study of job satisfaction was Schaffer (1953). Noting the lack of
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success in previous iuvestigations of job satisfaction, Schaffer attri-
buted this failure to the "specific and empirical nature of the studies
conducted" and argued for more concern with the theoretical aspects of
the problem, especially the need for integration of specific findings
into a ''broader psychological framework.'" In aun attewpt to improve this
situation, S5Schaffer formulated a theory, which he outlined as follows:

Overall.job satisfaction will vary directly with the
extent to which those needs of an individual which can be
satisfied in a ‘job are actually satisfied; the stronger
the need. tha wore closely will job satisfaction depend
on its fulfillment. (p 3)

In this connection, Schaffer defined 12 needs, some of which are similar
ro those postulated by Murray, and developed a questionnaire to measure
three sets of variables: strength of each of the 12 needs, degree to
which each of the 12 needs' was satisfied in the present job, and overall
job satisfaction. The results obtained from the administration of this
questionnaire to 72 job incumbents showed that the mean satisfaction
score of each person's two strongest needs correlated .58 with overall
job satisfaction, a finding supporting the assumption that job satis-
faction is relatkd to need satisfaction.

l

Other studies have also shown relationships between reported
need satisfaction and indicators of job satisfacticn. For example,
Vroom (1964) reports a study by Morse in which positive relationships
were found between individuals' estimates of their chances for promotion
and their satisfaction with promotional opportunities. and Ross and
Zander (1957) found that individuals whose needs were satisfied by an
organization were more likely to remain in that organization. 1In a
study of job satisfaction among teachers, Kuhlen (1963) found only weak
support for the hypothesis that satisfaction is related to the extent
to which incumbents perceive their jobs as satisfying their needs.
Correlations between these two variables of ,25 for males and .02 for
females were attributed by Kuhlen to low saliency in the teaching occu-
pation; that is to say, the teachers did not depend upon their occupa-
tion as their major source of uneed gratification. In support of this
conclusion, he cites evidence to show that a career is less salient
among teachers than awong persons in other occupations.

Thus, compared to other theoretical approaches in psychology,
the need~fulfillment approach has a rather long history. and there is
some evidence to support ites applicaticn in the area of job satisfac-
tion. Three need-fulfillmwent theories will now be considered in some
detail: Maslow's "Need Hierarchy Theory," Alderfer‘s "E.R.G. Theory,"
aud the Theory of Work Adjustwment. :

Maslow’s Need Uierarchy Theory

Maslow (1943) proposed a theory of motivation involving five
levels of needs: (1) physiological, (2) safety. (3) love, (4) esteem,
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and (3) self-actualization According to Maslow, needs are related to
one another in a hieravchical fashion, with self~actualization needs
at the top of the hierarchy aud the physiological neeads at the bottom,
or most basic. level. Maslow pcsiis fhe idea of preporency, which
bolds that the most basic unsatisfisfied need will dominate the indi-
vidual®s attention and prevent tihe ewergence of the "higher' needs; that
is, 7. . . man lives by bread alone--when there is un bread" (p. 373).
The ultimate goal of mavu. according to Maslow, is self-actualization.
However. because of rhe hiervarchical arrvangemeunt of needs, self-
actualizarion can occur only after the "lower-order’ needs have been
reasonahly well satisfied :

Several investigators have agpplied Maslow's coucept of need
hierarchy to work motivation. Porter. in a series of studies concerned
with job satisfaction awong managers (1961. 1962. 1963a, 1963b, 1963c),
.found evidence that need satisfaction varied as a fuunction of position
level. Iu one of these studies (1963a). Porter found that high-level
managers placed more importance ov self-actualization than did low-
level wanagers. This finding is consistent with Maslow's hypothesized
hierarchical arrangement of needs, if oune assumes tbat the basic (lower-
order) uneeds of high-level wanagers are wore likely to bew®satisfied
than those of low-level managers. However, because of the cross-
sectional unature of Povter’s work, his results did not provide conclusive
support for Maslow's position; his research design allowed the possible
explanation that the need patterns ewxisted prior to the managers’ pro-
motions to high management positions. Thus, the greater importance
attributed to self-actualizarion may have been a cause rather than a
result of their promotion.

Recognizing the design deficiency in the Porter ﬂtudies, Hall
and Nougaim (1968) tested predictions from the Maslow model in a
longitudinal study employing data gathered on management trainees
over a five-year period. The specific hypotheses tested in the study
were as follows:

Hypothesis I: Within a2 given year, the satisfaction of
a given level of needs will be positively rorrelated with
the strength of the needs at the next higher level {static
analysis) .

Hypothesis L1: From one year tc¢ the next. changes in
the satisfaction of a given level of uneeds will be posi-
tively correlated with changes in the strength of the
needs at the next bigher level (changs analysis).

Hypothesis T11; After five years of employment, suc~
cessful managers will show lower need strength and higher
satisfaction in the safety needs than will their less
succesasful colleagues. 7Thus. they will show higher achieve-
ment and self-actualization need strength rhan will the
less successful group (success analysis). (p. 16)
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A
tall -and Nougaim s vesulrs showed no substantial corvelazions between
need satisfaction and thus ao support for the notion of a nead hier-
archy. Based on their dava. these investigarors suggesi su ailterna-
tive formulation which they cali a career stage model Aaccording to
this wodel, an individual moves through various stagss of caveer de-
velopment, each stage carrying with it a concern for various types
of need satisfacticn. These stages are described hy surh primary
concerns as. security. prowotion and achievement, aund self-actuvalization.
The difference between the career stage and the hicrarchy model is
that career passage occursg not because of gatisfaction at lower levels
but

. . . as a result of fairly regular status passages which
are facilitative by both the environment (i.e . role factors)
and ‘the dindividual (ji.e., developmental life stages }

And these status passages can occur largely independent of
the man's degrze of perceived success in satisf{ying rbe con-
cerns he experienced at the earlier stages. o (p 29

Hall and Nougaim's findings support this view, since both high- and
low-success managers (as indicated by advancement) showed similarv
patterns of need changes during the five-year period of the study.

Alderfer’s B.R.G_ Theory

An alternative theory of human needs has been proposad by Alder-
fer (1969), who postulates the three ueed categories of Lxistence,
Relatedness. and Growth. Although needs are assumed to be hierarchically
arranged, the hierarchy is not strictly ordered. since, according to
Alderfer. lower~order gratification is not a prerequisite tnr the
emergence of the higher-order needs.

“Existence needs are these which deal with material and physio-
logical desires. Their objectives can be reduced [to material sub-

stances or physical states. The satisfiers of existence needs are

usually characterized by the condition that when resources are limited,
one person’'s gain is another person’s loss; that is. the food eaten by
Person A is not available for Perscn B.
o
Relatedness needs concern social relaticnships with significant

~others. 5351c o rclatedness need satisfaction is the idea of shar-

ing or wmutuality. The satisfaction of relatedness nzeds may not always
result in a positive affective state for all parties involved; it may
include the exchange or eypression of anger or hostility. as well as
the exchaunge or exprvession of love or friendship.

"Growth needs include all the needs which invelve a person mak~
ing creative ovr productive effects on himself and rhe anvitonment!
{p. 146). The satisfaction of growth needs rasults from engaging in
activities requiring an individual to utilize and extend his present
capabilities and develop new capabilities. Involved in growth needs
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is the striving on the part of the individual to become what he is
capable of becoming.

The relationship of Alderfer’s needs to Maslow’s are depicted
in Figure 3. As shown, Alderfer’s Existence needs include Maslow's
physiological needs plus those needs related to physical safety. Re-

latedness includes the needs for security and love and the need for

self-esteem based upon regard for others, while the Growth needs
include self-actualization and self-esteem derived from self-awareness.
Alderfer states that his scheme, in contrast to Maslow's, makes no
strictly~ordered hierarchical assumption., If the need categories do
lie on a dimension, it might be considered a dimension of concreteness-
abstractness, with Existence the most concrete and Growth the least
concrete of the needs.

Maslow Alderfer
Physiological
= -Existence
SafeﬁyA e ——————
Love ————Relatedness
Esteem =
o= ' Growﬁh
Self-Actualization-

Figure 3, Comparison of Maslow and E.R.G., Need Categories

Alderfer offers seven propositions to explain the functioning of
his need system: e

Pl. The less existence needs are satisfiad, the more they .
will be desired.

P2. The less relatedness needs are satisfied, the more
e¥istence needs will be desired.

P3. The more existence needs are satisfied, the more re-
latedness needs will be desired.

P4. The less relatedness needs are satisfied, the more
they will be desired.

P5, The less growth needs are satisfied, the more related-
ness needs will be desired.

19



Po. The more rvelatedness uneeds are sarisfisd, the morve
growth ueeds will be desired.

Pz The more growrh needs are sarisfied, the were they
will be desived. (1969, p. 148)

Tn two of these proposiftions (3 and 6), we see influsneces from Maslow's
bierarchy; in rwo others {2 and 5). Alderfer iuncorporares rhe frustration-
regression hypothesis. which states that frustraticu of need satisfaction
at one level results in a tendency to seek satisfacticn at a more con-
crete level . Propositious 1 and 4 derive from the simple frustration
hypothesis that the more sowething is denied, the wmore it is desived.
Proposition 7 is based on the results of research on ievel of aspira-
rion, which have shown that when one attains s certain Jevesl of accom-
plishment (growth), he is likely to set a higher goal

alderfer notes rhiat Propositicns 2 and 5 depavr rrow Maslow' s
theory by predicting an increased desire fov previousiy satisfiied lower-
order needs as a vesvlt of deprivation of the vext higher level of needs,
wheyeaé Maslow's wodel holds that satisfied neads 1nsc their determining
ov organizing role Alrhough Proposition 7 also depavrts from the notion
rhat satisfied needs are no longer motivators, it is consisrent with

Maslow's revised statewment that "CGrowth is a zontinved more or less
steady upward or forward development' (1962, p 31) Another depavture

from Masiow is Alderfer’s classification of necds inte thrtee rather than
five basic waregories, which for some needs, resulrs in differvent pre-
dictions from the two thearies.

in a2 comparative study, Alderfer (l969) tegted 21 hypotheses de-
rived from the two theories Three of these were derived exclusively
from Maslow's theory, ten exclusively from the lxisience-Relateduness-
Growth (I R.G ) theory, and eight from the application of ¥ R.G Propo~
sition 4 rto a cowbination of ¥ R.G. and Maslow nanrds Although the
results showed support for one of the three Maslow predicticus, this
_support consisted of only one correlation of 15 (p = (03 Opn the
other hand, eight of the ten hypotheses derived from the Alderfer model
were supporfed by significant covrrelations rangiung from 15 ro 49,
with several exceeding the 01 significavnce level. The vesults were
also consistent with five of the eight cross!theory predictions, lend-
ing further support fto the E R G theory (since the predintinng were
based on £ R G Proposition 4). In egsence, thig lsst finding shows
that predictions involving Maslow's needs received greater support
when genarated frow rthe ¥ R G theory than when derived irom Maslow's
theory .

!

Alderfer qualified bis findings by suggestiug that the negative
results for the Maslow predictions wight be attvibnrable to fha measures
used.  The measures used for the Maslow needs were less reiiable than
those used for the ¥ R G needs, possibly because slderfer velied on
measures developed by others for the Maslow needs to vid introducing
his own bias into the iustrument construciion Mareavsy. it may have
been move difficult to develop operational definitiovs for the Maslow
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needs. which are less clearly distinguiffhed than the E.R.G. neads. Even
with these qualifications, however, the results of Alderfer’'s study. to-
gether with those of Hall and Nougaim (1968), vaise some question comn-
cerning the vtiliry of the Maslow theory as an explanatory device. Per~
haps the idea that needs appezar in a strictly ordeved hierarchy, with
higher~order needs becoming wore important as lower-order needs are
satisfied, is an oversimplified notion. Alderfer's resvlts suggeést that
more research using a relatively complex theory (such as E.R.G.) is re-
quired.

Theory of Work Adjustment

The Work Adjustment Project at the University of Minnesota repre-
sents a systematic, long-range effort to study and explain the process
through which individuals adapt to the world of work. One purpose of
this project is to facilitate the practice of vocational counseling by
providing conceptual and concrete tools for intervention into the process
of work adjustment. The work of the project is based on the Theory of
Work Adjustment (Dawis, England, and Lorquist, 1964; Dawis, Lofquist. and
Weiss., 1968), which will be discussed in some detail because of its rele-
vance to the present study.

The basic assumption underlying the Theory of Work Adjustment is
the concept of balance, or fit, discussed earlier. The theory assumes’
that ". . . each individual seeks to achieve and maintain correspondence
with his environment’ (Dawis et al., 1968, p- 3). where correspondeunce,
is defined in terms of the re]aththlp between the individual personality
and the work environment. Work personality is defined by work-relevant
skill and need dimensions along which people vary, while the work
environment is defined in terms of a set of skill- ~requirement and reward

i dimensions. An individual brings to his work eunvironment a particular

profile of skills and needs: the work enviromment, on the other hand,
requires certain capabilities on the part of the worker and provides the
worker certain rewards, According to the theory, "correspondence can
be described imn terms of [a] the individual fulfilling the requirements’
of the work enviroument, and [b] the work enviromment fulfilling the
requirements of the individual" (Dawis ggigln, 1968, p. 3). The terms
used for these two conditions are (a) ' satlsfactorlness" and (b) "satis-
faction.”™ Thus, under the Theory of Work Adjustment, the personality of
the individual and the characteristics of the work environment are de-
scribed on comparable dimensions, thereby allowing direct estimates of
individual-envirommental congruence.

With the above concepts and assumptions identified, the theory
may be stated formally in terms of the following propositions and corol-
laries:

Proposition I. An individual's work adjustment at any

point in time is indicated by his concurrent levels of :
satisfactoriness and satisfaction.
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Proposition TII Satisfactoriness is a function of the
correspondence between an individual's abilities and the
ability requivements of the work enviromment. provided that
the individual's veeds correspond with the reinforcer sys-
tem of the work environment .

Corollary ITa. Knowledge of an individual s

abilities aund of his satisfactoriness permits

the defermination of the effective_ability

requivremeunts of the work environment: . v
\

Corollary ITb. Knowledge of the ability ra-

guirements of frbhe work environment and of

an individual's sarisfactoriness permits the -

inference of an individual’s abilities.

Proposition TIT. Satisfaction is a function of the corre--
_ spondence between the reinforcer system of the work euviron-
' ment and the individual's needs. provided that rhe individual's
' abilities corvespound with the ability requirements of the:
work envirounment.,

Corollary ITIa, Knowledge of an individual's
needs and of his satisfaction permits the
determination of the effective reiunforcer
system of the work environment of the indi~
vidual,

Corollary I1Ib. Knowledge of the reinforcer
system of the work enviromment and of an in-
dividual's satisfaction permits the lnference
of an individual's needs.

Proposition IV. Batisfaction moderates the functional
relationship between satisfactoriness and ability-requirement -
correspondeunce. \

Y
Proponsition V, Satisfactoriness moderates the functional
relationship between satisfaction and need-reinforcer cor-
respondence., ~

Proposition VI. The probability of an individual being
forced out of the work enviromment is inversely related to
his satisfactoriness.

Proposition VII. The probability of an individuval vol-
untarily leaving the work enviromment is inversely related

to his satisfaction.

Combining Propositions VI and VII, we haver
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Proposition VIII. Tenure is a joint function of sat-
isfactoriness and satisfaction.

Given Propositions II, III, and VIIT, this corollary
follows:

Corollary VIIIa. Tenure is a fuunction of
ability-requirement and need-reinforcer cor-
respondence,

Proposition IX. Work personality-work environment corre-
spondence increases as a function of tenure. (1968. pp. 9~10)
’ A good deal of research has been conducted to test various aspects
of the Theory of Work Adjustment. Of particular interest here, however,
is the research pertaining to Proposition III, which states that "Sat-
isfaction is a function of the cortespondence between the reinforcer
system of the work environment and the individual’s needs, provided that
the individual’s abilities correspond with the ability requirements of
the work environment" (Dawis, Lofquist, and Weiss, 1968, p. 9). This:
proposition was first tested in a study of the construct validity of the
Minnesota Importance Questionnaire' (MIQ) (Weiss, Dawis, England, and
Lofquist, 1964b). 1In this study, five judges rated 19 jobs in terms of
the reinforcements provided by each job, and the MIQ was administered to
a sample of incumbents in these jobs. The finding that there were more
"high-need" than "low-need" individuals in "higb-reinforcer' jobs and
that "high-ueed" individuals in "high-reinforcer" jobs expressed greater
satisfaction was offered as support for Proposition TII.
Another test of Proposition III was reported by Golden and Weiss
(1968) who, instead of having outside judges rate jobs in terms of the
reinforcements provided, asked job incumbents themselves to indicate the
extent to which specified reinforcements were provided by their jobs. -
Again, the results supported Proposition III: mean satisfaction scores
were higher for a "high-need" group in a "high-veinforcer" job environ-
ment than for a "high-need" group in a "low-reinforcer' environment.

Still another test of Prop&éition IIT was conducted 9y Betz (1969),
who administered measures of needs, job reinforcers, and satisfaction to
three groups of store employees. Five indices of need-reinforcer corre-
spondence were calculated: (1) Spearman's rto, (2) the D-statistic, and
(3) three "correspondence band" measures. The three correspondence band
indices were computed by taking the proportion of the 20 pairs of scales
for which the MIQ score fell within (@) *1 s.d. from the mean occupational
reinforcer profile (ORP), (b) #2 s.d. from the mean ORP, and (¢) within
the first and third quartile values of the mean ORP. When each of the
five correspondence measures was correlated with overall satisfaction,
the results showed that the correspondence bands bad the highest correla-
tions with satisfaction. The band correlations were significant for two
of the three wotk groups, with a high of ,37 for one group and .45 for
the other., Betz interpreted these results as providiug additional sup-
port for Proposition III.
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. On the basis of the studies reviewed, Proposition TLT appears to
_have some substance; a relationship was demonstrated between satisfaction
and need-reinforcer congruence in three studies employing diffevent pro-
cedures, weasuriung devices, and samples.

The Concept of Vocational Tnterests

The vocational interest concept has been the subject of a large
number of studies over the past few decades. Much has been written con-
cerning what interests are, how they develop. and how they vrelate to
other variables (Strong, 1943; Super and Crites., 1962). Yet, despite
all the atteunrion given -to the interest concept, its exact nature re-
mains hazy; there is no adequate theoretical treatment of the concept,
and writers cannot agree concerning its origin, definirtion, or utility.
Nevertheless, it continues to be used both iun cowmmou laaguage and in
research.

The present paper will not undertake a comprebensive survey of
the interest literature, but instead will attempt to define the concept
for purposes of this study and relate it to the Themxy of Work Adjust-
ment. Only studies that are relevant to this purpose will be reviewed.
For the present study, interests will be defined as preferences for
classes of work-related activities, i.e., tendencies to approach or
avoid specified classes of activities. This operationally oriented
definition seems reasonable, since -it is through asking individuals to
choose between various types of work activities that vocatiopal interests
are usually measured.

As mentioned earlier, no adequate theory of interests exists.
Although it is frequently mentioned that interests have motivational
conunotations, none of the work motivation theories discussed has dealt
explicitly with the interest concept. The only exception--and this is
only a partial exception--has been the Theory of Wecrk Adjustment.
Lofquist and Dawis (1969) acknowledged the interest coucept, tentatively
related it to abilities and needs, and then decided that it was not
one of the primary sets of variables with which they were councerned.
Their rationale is reflectred in the following statement.

Interests are seen. then, as deriving from the interaction
of needs and abilities (or, more basically, from the inter-
action of reinforcement values and skills). The stability
of intrerests is contingent upon the stabilizatrioun of an
individual's set of needs and abilities (that is, upon his
reaching psychological maturity) and can be observed in
most people with the attaimment of physical maturity.

(pp- 31-32)

According to this view. then, given reasonable estimates of a person’s
abilifties and needs as well as the rules for intervelzating the two, it
should be possible to predict his interests. Super and Crites (1962)
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reviewed much of the literature pertaining to this quastion and con-
cluded that the evidence pointed to some rather small relationships
between interests and uneeds and between interests and abilities.

Subsequent to the Super and Crites review., however., Thorudike
and his associates (Thorndike, Weiss, and Dawis, 1968a: 1968b) con-
ducted ftwo studies that might be considered something of a breakthrough
in the area of interest-uneed relationships. TIn the fivrst study, 'the
Strong Vocational Interest Blank (SVIB) and the Minunesota Importance
Questionnaire (MI7)) were administered to 269 male college students and
262 male vocational rehabilitation applicants. TFor each of the two
samples, a canonical correlation was then computed between the SVIB and
MIQ scales., These correlations were ,78 and .74, indicating a direct
relationship between the Strong interests and the MIQ needs. In rhe
second study (Thorndike et al., 1968b), the MIQ and the Minnesota Voca-
tional Interest Inventory (MVII) were administered to a total group of
505 male vocational rehabilitation applicants, which was split into two
random samples of 246 and 259. The canonical correlations between the
MIQ and MVII scales were .65 and .62 for the two samples; and when the
weights calculated for Group 2 were applied to Group 1 and vice versa
(in a double cross-validation design), two significant correlatious of
.38 were obtained.

Perhaps the reason that prior studies of the relationships be-
tween interests and needs resulted in lower correlations than those
obtained by Thorndike et al. can be found in the fact that the Thorn-
dike studies were the flrst to use multivariate methods to investigate
this relationship., To the writers' knowledge., no analogous multivariate
studies have been carried out to determine relationships between
interests and abilities. When such studies are couducted, perhaps
relationships of a similar magnitude will be found.

) At any rate, the results of the Thorndike studies are consistent
with the notion that interests and needs are related, and pcint to the
potential value of including the 1nterest concept. in future explanations
of job satisfaction. -

The inclusion of interests as additional variables in a theory
of werk adjustment would broaden the concepts of work personality and

. work environment through a consideration of work activities as rein=

forcers. This would lead toa restatement of Proposition ITI as follows:
Satisfaction is a function of the correspondence between the rein«
forcer system of the work enviromment, including the actual work
activities themselves; aud the individual's needs and interests, pro-
vided that the individual's abilitries correspond with the ability re-
quirements of the work environmment.

Aséumptions Relevant to_the Present Study

The rationale for the present study involved at least three
assumptions:
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(1Y Individuals can be characterized by a stable and quantifiable
set of dimeunsious in the affective dsmain fe.g. . ivrceress and need
scales \ ‘ '

(2) Jobs cau be characrerized in terms of stable and quantifiable
sets of (a) work diwmeasious representing varinus tvpes of activities and
conditions and (b) attrvibute-requirement dimensinns corvesponding to de~
fined human characteristics:

(1) Individuals strive to establish and maintein congruence hetween
rheiv persounal characteristics and the characteristisrs of their work
environment . ’

ez selected ander
the first assumption of this'study, Neads were definad as preferences
egsae of conditions and
outcomes associa red w1th wnrk slruatlons1 and wera measured by the scales
of the Minnesota Importance Questionnaire (descrvibed earlier)  Interests
were similarly defined as preferences for various ~lassezs of work ac~
tivities. The Ohio Vocatinnal Interest Survey (OVIS). which was selected
for use in the present &tudy. contains items based on actual work ac-
rivities as described in the Dictionary nfmchuparﬂonﬂl _Titles (U. §.
pound to

Department of Labor, 1965). The 24 scales of the OVIS corr
groups of occupatrions judged to have similav huwan rrait requirements.

A recent review of research in the area of ergometrics (Cunuingham,
1971) summarizes the evidence for the second assumpfion. This review
surveys a number of approaches to the problem of defining and measuring
work variables. One very promising approach was developaed by E. J.
McGormick and his associates in 8 long-range research program conducted
at Purdue University. This program involved the development and test-
ing of a servies of job-analysis inventories, culminating in the Position
Analysis Questionnaire (PAQ) (Cunningham and McCormick. 1964, Gordon and

McCormick, 1963; Jeanneret and McCormick, 1969; McCormick. Cuuningham,

and Gordon, 1967; McCormick, Jeanueret, and Mecham. 1369. 1972; Palmer
and McCormick, 1961). Tu one study, a large sample of jobs was rated on
the PAQ work elements (items), and the data were used as a basis for
intercorrelating and facter analyzing the elements. The resulting fac-
tors were bofl meaningful and replicable, and were interpreted as basic
dimensions which could be used to describe the general populatica of
jobs. The results of the PAQ research and other studies {e.g.. Ricco-
bono and Cunovingbam, 1971b) provide evidence that stable work dimensions
can be derived through quantitative job-analysis procedurses.

The third assuwption of this study comes divectly froa the Theory
of Work Adjustment (Dawis, Lofquist, and Weiss, 1968). As noted in the
preceding review., the most direct support for fthis assumption is found
in a study by Weizs et al. (1964} showing that mere people with high

scovres on specified MTQ needs were employed in jobs rared high on rein-
forcement for those needs than in jobs rated low on such reinforcement,
while people scoring low on those needs tended to be ZIn jobs rated low
on correspounding veinforcewent.
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HYrPoiieses

As noled carlier, the present study had two wmejor purposes: (L)
to determine if UAl-derived occupational clusters wvere meaningtful (i.e.,
discriminable) in teims of mcasured buman bebaviora! potenticels in the
affective domain (i.e,, iutercst and need scurcsy and (0} Lo validate
the 0AL interest- and nuud~requjrcmcnt2 entimates Yor uvecupations, The
specific objectives of the research pertaining to tliese purposcs can be
stated as hypotheses Lo be tested. These hypotheses aund their underly-
ing rationale are discuss=d pelow.

Discrimluaticn Jwony Occupational Clustors

There are many potential vays of clustering occupations, Any
attempt to evaluate a parL%bular clustering apprcach must Lirst identify
the purpose of that approacii.  ine purpose of the VAL project was to
develop a procedure for comparing and grouping cccupations that would
yieid clusters which were mesningful in terms of their human behavioral
requirements (Cunninghawm et al., 1971). For purposes of the present
study, it was decided that the most practical and vuseful variables for
reflecting these behavioral requirements were to be found among existing
measures of human attributes (or behavioral potentialsj--i,e., among
existing tests and inventories. The particular human attributes selected
for this study were interests and needs. In this coutext, the '"meaning-
fulness,'" ov validity, of occupational clusters relates to whether cor
not they are discriminable in terms of the interest and need scores of
incumlk: - in the occupations forming the clusters,

Lo is assumed (Assumption Three, p. 267 that individuals attempt
to establish and mailntain cougruence between Lhe Work environment and
their particular interests and needs. Thus, the sverape interest and
need profiles ot a representative sample of workers with some redsonable
tenurein a given vcecupution might be assumed to represent the appropriate
interest and need protiles for that occupation; that is, their interest
and need profiles should parallel the reinforcement profiles of the occu-
pation. Furthermore, occupatious with similar charactevistics and ve-
qulirements might be cxpected to have similar interest and need profiies
based upun the scores of representative groups of fncumbents, and occu-
pations wvith dissimilar characteristics and reguirements wsiight be
expected Lo have dissimilar interest and need proiiles. VFoliowing this
rationals, une might ferther reason that clusters rorwmed vy occupations
with similar 0Al wvork-dimension prutiles stovula ditrer signirficantly in

N .
“See Fuvtuule L, p. o,
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terms of the interest and need scorcs of persons employed in these
clusters-~that is, if the clusters are meaningful in terms of the mea-
sured interests and needs. Hypothesis One is sased on this rationale
and can be stated as foﬁlows. Mean Ohio Vocational Interest Survey

.(OVIS) scores and Minnesotd Importance Questionnaire (MIQ) need scores

of job incumbents will differ sigmificantly across OAI-derived occupa-
tional clusters,

Another set of criterion variables was obtained from the work of
Campbell et al. (1968), who have developed a set of 22 basic scales for
the Strong g Vocationsl 1nte rest Blank (SVIB). Since the items were un-
changed from the-standard SVIB, it was possible to rescore the SVIB
data already gathered from incumbents in a sample of occupations and

‘obtain average basic scale scores for those occupations. The availa-

bility Jf these data made possible :a second test of the OAI clustering
procedure. The reasoning behind this test is the same as that for
Hypothesis Onej; namely, if the OAI-derived clusters are meaningful in

" terms of measured interests. then mean interest scores of incumbents

should differ. across the clusters. Accordingly, Hypothesis Two states
that: Mean SVIB basic scale scores of incumbents will differ signifi-

cantly across OAl-derived clust:ers.r

A third test of the OAI clugtering procedure also used the Strong
Vocational Interest Blank. For this test it was reasoned that if OAI-
derived clusters are meaningful in terms of SVIB interests, then occupa-
tions within a'given 0AI cluster should be more similar to each other
in terms of their SVIB item profiles than to occupations outside that
cluster. A measure of similarity between pairs of occupations can be
derived from the appropriate occupational scoring keys of the SVIB. If
two occupations are considered "similar" on some analytic basis, such
as OAI analysis, then one would expect. that the SVIB item-scoring keys
for the two occupations (which are based on the item responses of per=-
sons employed in the occupations) would be more similar to each other
than to the scoring- keys for other '"less similar'" occupations.. Thus,

" Hypothesis Three states that: Mean distance scores between pairs of

Q

occupations, based on SVIB occupational item—key_profiles, will be sig=-
nificantly smaller. when computed among occupations within OAI-derived
clusters than when computed imong occupations from different OAI clusters.

Validation of OAI Interest- and
Need-Requirement Estimates

The remaining hypotheses pertain to the second purpose of thls

study, i.e., to test the validity of the OAL interest- -and need—xequlrement

estimates for occupations. As mentioned prev1ously, it might be deduced”
from Assumption FThree that the average interest and need profiles afira.
representative sample of workers in a given occupation provide reasdnable
estimates of the appropriate interest and need proflles for that occupa-~

- tion. This latter assumption would justify using the average interest

e
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and need scores of workers in selected occupations as oriveria for the
validation of the OAI interest- and need-requircement estimates for those
occupations. Accordingly, Hypothesis Four states that: UAl-derived
estimates of the interest- and need-requirements of occupations will
corr:late significantly with the corresponding average OVIS interest
scores and MIQ neced scores of incumbents in those occupatiens.

Another, more rigorous, set of criterion variables used in this
study consisted of the scores of job incumbents on the Minnesota Satis-,
faction Questionnaire (MSQ). As noted, assumption Three states that’
individuals strive to waintain congruence between thelr own character-
istics (e.g., needs) and the characteristics of their work environment
(e,g., reinforcers); and Proposition Three of ths Theory of Work Adjust-
ment holds that satisfaction is an indicator of the extent to which an
individual has achieved this congrugnce‘ Based on these two assumptions,
one wight predict a significant relationship between need-reinforcer con-
gruence and job satisfaction, given that the need, reinforcer, and sat-
isfaction measures are valid. If it is assumed that the need and satis-
faction measures are indeed valid, then substantiation of the predicted
relationship would provide support for the validity of the reinforcer
measure, Accordingly, the OAL need-requirement (reinforcer)3 estimates
for occupations were tested against the MSQ (satisfaction) scores of job
incumbents who were either high or low on the corresponding .11Q needs.

A two-by-two factorial design was used for thie test, with OAL
need-requirement sceres for occupations serving as one independent
variable, MIQ need scores of job incumbents as the second independent
variable, and MSQ {satisfaction) scores of incumbents as the dependent
variable. An analysis of variance was applied separately under this
design for each of 15 MIQ need scales and its correspouding OAL need-
requirement estimate and MSQ satisfaction scale, In each case, incum-
bents were divided into high- and low~sccving groups cn a specified MIQ
need, occupations were divided intu high and low groups on the corre-
sponding QAL neced-requirement estimate, and scores of incumbeunts on the
appropriate MSQ scale were entered in the cells of th: two-by-two ANOVA
table,

It was reasoned that an individual who is both high on a particular
need and employed in an occupation that is high on the veinforcer dimen-
sion for that need-is in a congruent (or satisfying) situation. Con-
versely, an individual who is high on a particular neéed but employed in
an occupation that is low on reinforcement for that need is in an

2 . . . E
“As mentioned previously, the term "need-reinforce:r'" could be sub-
k]

stituted for the term ''meed-requirement,' .since an 0Al need-requirement
estimate for an occupation is interpreted as an index of the extent to
which the occupation provides veinforcement for the specified need. The
term "reinforcer," as used here, is borrowed from the Theory of Work
Adjustment (Dawis et al., 1964).
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incongrient (or unsatisfying) situation. For individuals who are low

on a specified need, the reinforcement-characteristics of the work en-
vironment in relation to that need dimension should have little effect
upon satisfaction, although it might be speculated that satisfaction
would be slightly higher in the high~reinforcer situation, particularly
in the case of the lower-order (or hygiene) needs., MHypothesis Five
states that there will be a systematic relationship between the O0AI
need-requirement (reinforcer) estimates for occupations and the MSQ
satisfaction scores of incumbents in these occupaticns, and that this
relationship will be moderated by the incumbents' MIQ need scores. This
hypothesis can be broken down into. three specific predictioms: (a)
there will be a significant OAI need-reinforcer (requirement) main
effect; (b) there will be a significant interaction between the MIQ need
and OAI need-reinforcer factors; and (c) the high-need., high-reinforcer
group will have significantly higher satisfaction scores than the high-
need, low-reinforcer group.

In addition to an examination of satisfaction on a need-by-need
basis, an attempt was made to relate overall {or summed) satisfaction to
the degree of congruence between the worker's MIQ need profile and the
estimated reinforcer profile for his occupation. Essentially, the con-
gruence measure consisted of the sum of a set of a priori weights asso~
ciated with the distances (and their directions) between the worker and
his occupation on selected MIQ dimensions (see pp. 63 and 68). By this
procedure, a separate congruence measure was computed for each worker
for both "extrinsic'" and "intrinsic' needs, and an overall congruence
index was obtained by adding these two separate measures. Workers.were
ranked on each of the three congruence measures, and the upper and lower
quartiles were established for each set of measures. Statistical com~
parisons on the dependent variable of satisfaction were then performed
between the highest and lowest 25 percent groups on congruence; F values
were computed between groups formed from each of the three congruence
measures, using a corresponding dependent variable measure of extrinsic,
intrinsic, or overall satisfaction (i.e., one F value was computed for
each pair of groups). The statistical comparisons served to test Hy-
pothesis Six, which states that general satisfaction, as measured by
the MSQ, will be positively related to the degree of congruence between
the worker's MIQ need profile and the OAI need-reinforcer profile of
his occupation,

The last prediction, Hypothesis Seven, involves a direct compari-
son between the OAI need-~requirement estimates for a sample of occupa-
tions and the corresponding Occupational Reinforcer Profiles (ORP's)
of the same occupations obtained from the published results of the
Minnesota Work Adjustment Project (Borgen et al., 1968), 3Since one
type of evidence for the validity of a measure is the extent to which
that measure agrees with another measure of the same construct, it was
decided that it would be useful to examine the relationships between
the: QAL and the Work Adjustment Project reinforcer estimates. Specif-
ically, Hypothesis Seven states that: The OAI need-requirement es-
timates for a sample of occupations will correlate significantly with
the corresponding ORP estimates of the Minnesota Work Adjustment Project.
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Summary of Hypotheses Tested

In summary, this study was designed to test the following hypoth-
eses:

(1) Mean Ohio Vocational Interest Survey (OVIS) scores and Minne-
sota Importance Questionnaire (MIQ) need scores of job incumbents will
differ significantly across OAI-derived occupational clusters.

(2) Meaﬁ SVIB basic scale scores of job incumbents will differ
significantly across OAI-derived clusters.

(3) Mean distance scores between pairs of occupations, based on
SVIB occupational item~key profiles, will be significantly smaller when
computed among occupations within OAI-derived clusters-than when com-~
puted among occupations from different OAI clusters.

(4) OAI-derived estimates of the interest- and need-requirements
of occupations will correlate significantly with the corresponding
average OVIS interest scores and MIQ need scores of incumbents in those
occupations.

(5) There will be a systematic relationship between the OAI neeé—
requirement (reinforcer) estimates for occupations and the MSQ satis-
faction scores of incumbents in these occupations, and that relationship
will be moderated by the incumbents' MIQ need scores. The specific pre-
dictions from this hypothesis are as follows: (a) there will be a sig-
nificant OAI need-reinforcer (requirement) main effect; (b) there will
be a significant interaction between the MIQ need and OAI need-reinforcer
factors; and (c) the high-need, high-reinforcer group will have sig-
nificantly higher satisfaction scores than the high-need; low-reinforcer
group.

(6) General satisfadtion, as measured by the MSQ, will be posi-
tively related to the degree of congruence between the worker's MIQ
need profile and the OAI need-reinforcer profile of- his occupation.

(7) The OAI need-requirement estimates for a sample’of occupa=-

tions will correlate significantly with the corresponding ORP estimates
from the Minnesota Work Adjustment Project.
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SAMPLES, VARTABLES, AND DATA COLLECTION PROCEDURES

Occupational Samples

9

The present study included three separate samples of jobs, labeled
the (1) test sample, (2) Strong sample, and (3) ORP sample. 4 list of
the jobs comprising each of thesq three samples appears in Appendix A.-

Test Sample

The test sample, consisting of 47 occupations, is so labeled be-
cause it was for these occupations that test data were actually collected
in the present study. The occupations comprising this sample were se-
lected according to the following criteria:

(1) It was possible to obtain test scores from incumbents in
the occupations. ]

(2) Adequate written descriptions of the occupations were
available.

(3) The distribution of the occupational sample would be roughly

proportional to the numbers of people in the work force employed in the
11 major U. S. Bureau of the Census categories (Matthews, 1968).

Strong Sample

The Strong sample included 49 occupations for which there are
item-key profiles for males. There are item-key profiles for males for
51 different occupations, but two of these were eliminated because suit-
able written descriptions could not be located for these occupations.

ORP Sample

The ORP sample consists of 48 occupations for which ratings had
been obtained on the OAI and for which there were published Occupational
Reinforcer Patterns from the Minnesota Work Adjustment Project (Borgen
et al., 1968). )
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Independent Variables

Test Sample

Two groups of independent variables were obtained for each of the
occupations in the test sample. The first group consisted of three sets
of OAI work-dimension scores derived from three different sets of factor
analyses. The second group of independent variables consisted of OAI
interest- and need-requirement estimates for the 47 occupations in the
test sample. The procedures for deriving these variables are diagramed
in Appendix B,

The first group of independent variables, the factor scores, were
derived in previous research by the Ergometric Project. Two of the three
sets of factors were obtained by factor analyzing the items (work ele-
ments) of the OAI., 1In one case OAI items were intercorrelated on the
basis of ratings of a sample of 822 occupations (Riccobono and Cunningham,
1971a, 1971b). In a second case the items were intercorrelated on the
basis of average ratings on a set of 103 human attributes (the list of
attributes in the Attribute Requirement Inventory) and then factor ana-
lyzed (Neeb, Cunningham, and Pass, 1971). The third set of factors was
derived from a second-order factor analysis of the intercorrelations be-
tween factors derived from job ratings; that is, the factors derived from
ratings of occupations on the OAI were intercorrelated and factor analyzed.
These three sets of factor scores will hereafter be referred to, respec-
tively, as: Jjob factor scores, attribute factor scores, and second-order
factor scores, Figure 4 depicts the three factor score matrices.

Job Attribute Second-Order
Factors Factors Factors
1: ¢« o s+ o s « 90 1e « o « « o +86 Te v o o o 422
1 1 1
Occupations. . .
47 47 47 -

Figure 4. Matrices of Factor Scores for the 47
Occupations in the Test Sample
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The second group of independent variables consisted of OAl-derived
attribute-requirement estimates for the occupations in the fest sample
on 24 vocatrional interests and 20 needs. Ian the case of interests and
needs. an 0Al Mattribute-rvequirement” escimate for an ocoupation indicates
the degrez of compatibility between that vccupation aud the specified
interest or needy that is, the extent to which the cccupation reinforces
the interest or need. As mentioned previously. an eavlier study was con~
ducted in which attribute-requirement weights were derived for each of
the OAI work clements (items) on each of the 103 humsn attributes defined
in the atrribute Requiregment Inventory (Neeb et géll 19715. 1In the pres-~
ent study, these attribute-requirement weights for OAL items provided the
basis for obtaining aturibute-requirenent estimates for 822 occupations
rated on the OAL.

,

Three different procedures were used for deriving these estimates,
two involving the vusc of the 0AL factor scores for occupahions and a
third dinveolving the direct usc of OAL item ratings of occupations.
(These procedures are diagramed in Appendix B.) $ince each 0AIL item had
a profile of attribute-vaquirement weights, it was possible to derive
attribute~requirement weights for each of the UAL factors (work dimen~-
sions). This was done geparately for each factor on each of the 103
ARL attributes by computing a weighted avexrage lrased on the attribute .
weights for the significant OAIL items in a factor multiplied by the
loadings (transformed to Fisher's z's) of the items on that factor. An
attribute-requirement estimate for an occupation could then be computed
by multiplying the sum of the cross~products of the occupation's scores
on the OAI factors by the weights of the factors on the specified attri-
bute, (These summed cross-products were converted to standard scores
for each attribute, based on'a sample of 822 occupations.) Since this
procedure was followed with both the job factors and the attribute fac-
tors (described previously), two estimated attribute-requirement pro-~
files (each based on the 103 ARI attributes) were obtained for each of
822 occupations. In addition, a third attribute-requirement profile
was obtained for each occupation by multiplying the sum of the cross-
products of the occupation’s OAI item ratings by the requirement weights
of the items on a specified attribute. (These summed cross-products
were also converted to standard scores based on the sample of 822 occu-
pations.)

Thus, by three different procedures, requirement profiles were
obtained for 822 occupations on 103 human attributes. Of particulay
interest for this discussion, however, are the OAIl interesi- and need-
requirement estimates for the 47 occupations in the test sawple. Tor
reasons explained in a later section of this paper, only the attribute-
requirement estimates derived directly from OAl item ratings {(i.e., ‘
by the third procedure) were used as indepeident variables in this
study. These variables are depicted in Figure 5.
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Occupations .,

Figure 5. Matrix of OAI Interest— and Need-Requirement Estimates
for the 47 Occupations in the Test Sample

Strong Sample

For the Strong sample there were two sets of independent varia-
bles, scores of occupations on job factors and on attribute factors.
Second-order factor scores were not used with the occupations in the
Strohg sample. Figure 6 depicts the independent variable matrices for
the Strong sample. The elements in each of these matrices are factor
scores -for the 49 occupations in the Strong sample.

Job Factors Attribute Factors
l. . . . . . . . . l90 ll . . . . L) . L) l86
1 1
. \ .
Strong : :
Occupations ° °
49 49

Figure 6. Matrices of Factor Scores for the 49 Occupations in the
' Strong Sample

&

ORP _Sample

The Occupational Reinforcer Profile (ORP) sample included 48 occu-
pations that had been rated with the OAI and for which there were also
published occupational reinforcer profiles (Borgen et al., 1968). The
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independent variables for this occupational sample consisted of OAI

attribute-requirement estimates on 15 needs defined in the Attribute
Requirement Inventory (Neeb et al,, 1971). (As mentioned previously,
an OAI 'meed-requirement’ estimate for an occupation is an indication

of the extent to which the occupation reinforces that need.) The pub-

lished ORP's describe occupational reinforcers on 21 dimensions; the

OAI procedure yields reliable estimates for 15 of these 21 dimensions.”

The independent variable matrix for the ORP sample is depicted
in Figure 7.

Occupations

Figure 7, Matrix of OAI Need~-Requirement (Reinforcer) Estimates
for the 48 Occupations in the ORP Sample

- Data Collggtion Procedures

The data collection for this project was limited to the occupa-
tions comprising the test sample. The procedure used to select occu-

pations for this sample was described earlier. The data collection
procedure involved locating incumbents in the appropriate occupations,
obtaining from either employers or individuals a commitment to partici-
pate in the research, administering three questionnaires, scoring the
questionnaire responses, and reporting the results back to participating
organizations or individuals.

)

Job Incumbents

The first step in obtaining job incumbents for the study was to
identify organizations that employed individuals in the occupations in

“Those scales not included were Company Policies and Practicés,
Co-Workers, Moral Values, Supervision--Technical; and Supervision--

Human Relations.
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the test sample. This information was obtained from such sources as
trade and professional associations, Chamber of Commerce information,
the U. S. Employment Service, and the telephone directory.

It was then necessary to contact and visit the organizations
1dent1f1ed to discuss thé costs and benefits to the organization of par-
ticipation in the research. The visit was also necessary to verify that
the organization description of the job or jobs concerned agreed suffi-
ciently with the occupation description that had been rated on the 0AI.'
Job titles were insufficient for this purpose, since there was consider-
able variation in job title from place to. place, even though the descrip~
tions might be very similar.

Organizations that agreed to participate were asked to select in-
cumbents wa the basis of three criteria: (1) the individuals had worked
in the particular job for at least one year, (2) the individuals were
wllling to participate, and (3) the individuals had at least an eighth-
grade reading level. The first criterion was required to meet the
assumption that the incumbents sampled were successful on their job.
According to Proposition VIII of the Theory of Work Adjustment, this
should ensure that the incumbents were in at least a minimum state of
correspondence with the work environment in terms of their abilities
and needs. The second criterion was adopted in an attempt to increase
response accuracy. Finally, the third criterion was needed to ensure
that the incumbents could read and understand the questionnaire's in-
structions and items.,

For some occupations, such as tobacco grower, real estate agent,
and wood technologist, incumbents were contacted on an individual basis
by mail. A letter describing the project was mailed, and individuals
were asked to indicate on an enclosed post card whether they were, will-
ing to participate 'in the research. Those who indicated they would be
willing to participate received the guestionnaires by mail, .

l .

> The sample of incumbents obtained included 916 individuals repre-
senting 47 different occupations. The number of incumbents per occupa-
tion ranged from 3 to 47, with a mean number of 19.5. Appendix C pre-
sents a breakdown of the 47 occupations by U. S. Bureau of the Census
categories.

With the exception of two occupations; the incumbents were drawn
exclusively from North Carolina. For one of those occupations, elemen-
tary teacher, 80 percent of the individuals worked in west central
Florida. For the other occupation, wood technologist, roughly 30 per=-
cent worked in scattered locations outside North Carolina. North Caro-
lina can be divided into three geographical regions: west, Piedmont,
and east. The study drew incumbents from these three areas approxi~
mately as follows: west, 7 percent; Piedmont, 90 percent; east, 3 per=-
cent, Even though the Piedmont is the most-heavily industrialized of
the three regions, this study drew disproportionately from this region.
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lasEruments

Three inventories and a locally developed demograpbhic questionnaire
were aduinistered:  the Uhio Vocational Incerestc Survey, ihe Minnesota
importance Questionnaire, the Minnesota Satisfaction Yuestionnaire, and
the Worker Information Questionnaire. | The Worker Information Question-
naira appears in Appendix D

The Uhio Vocational Interest Survey (OVIS) was developed in accor-
dance with a conceptual framework used in the Dicticnary of Occupational
leg ‘U. S, Department of Labor, 1965). The instrument is Lomposed of
: ales derived from the 114 worker-trait groups identified in the DOT.
Thase scales provide easy access to the DOT, since each of the scales is
basezd on one or more of the worker~trait groups. lts relationship to the
Uo7 makes the instrument valuable for counseling purposes.

The psychomerric data available on the (VIS indicate that it has
a reasonable degree of measurement precision. Although the instrument
ig new and no long-range reliability studies are available, the reli-
ability indices that are available are of acceptable size. Spiit-half
reliabilities averaged around ,90 on a developmental form of the test,
while test-retest reliabilities with a 15~ day delay averaged around 80

_,-.v

e \-O"rd. _19(39\

Lvidence of the validity of the OVIS is of two types. Its content

validity is based on the fact that the scales of the inventory were de-

rived from the worker-trait groups in the DOT. Therefore, if the Dot
adequately represents the general populatisﬁ of jobs, the OVIS should
also be adequate in that respect. A demonstration of construct validity
ig found in a study reported by D'Costa (1969). In this study, the -OVIS
was administered to 350 "successful and satisfied" students enrolled in
six vocational education areas,; and the resulting scores were subjected
ra multiple discriminate analysis in an effort teo test the ability of
the OVIS scales to discriminate among the vocational groups. The re-
ts showed that '"the groups representing the six vocational education
cas were significantly different in their OVIS scale scores and that
scriminant functions derived from this study were Q15n1tLLanrly suc~
ssful in classifying an independent sample of students’ /{D'Costa, 1969,

) .

The second instrument used in this study is a measure of needs,
the hninrassora Importance Questionnaire (MIQ). This instrument was de-
©eloped as part of the research of the Work Adjustment Project (Weiss,
Dawis, Leofquist, and England, 1966)., The MIQ has undergone several
revisions; the form used in the present study contains 230 items and
vields 20 need-scale scores. The MIQ uses two scaling procedures to
ayvive at a measure of an individual's needs: comparative judgment
and absolute judgment., FEach of 20 items is compared wich every otherx
item in a complete set of pair comparisons. Following this, the in-
dividual is asked to respond to each item in an absoluie sense, yield-
ing the individual'’s "zero-point.” )
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The reliability of the MIQ has been estimated in four ways: (1)
internal consistency of scales, (2} internal consistency of total pro-
files, (3) stability of scale scores over time, and (4) stability of
MIQ profiles over time. Hoyt's internal consiscency reliability coef-
ficients were computed separately for each of the 20 scales for each of
nine groups of subjects. Median scale internal consistency coefficients
ranged from .77 to .81 (Hendel and Weiss, 1970). The profile internal
consistency is indicated by the total circular triads score (TCT). This
score represents the amount of inconsistency within an individual pro-
file. Kauppi and Weiss (1969) found this score to be the most efficient
predictor of inventory validity of any studied. The same study also
showed that the TCT is predictive of profile instability over time. Hen~
del and Weiss (1970) investigated the stability of scale scores over
time. The range of scale stability coefficients for the longest inter-
val studies (ten months) was from .46 to .79, with a median of .53. The
lovest reported scale stability coefficient was .19 for 'a nine-month
interval, and the highest was .93 for an immediate retest., In the same
study, Hendel and Weiss dealt with the question of profile stability by
computing test-retest profile correlations for periods ranging from
immediate retesting to ten months. The median coefficients ranged from
.95 for the immediate retest to .71 for a four-month interval. For a
ten-month test-retest interval, the profile correlations ranged from
.58 to .97 with a median of .87, It would appear, then, that the re-
liability of the MIQ, although at times low, is at least adequate for
research purposes. The demonstrated relationship between TCT scores and
profile instability makes it possible to identify those profiles which
are likely to be invalid and which, therefore, would not be expected to
remain stable over time.

The validity of the MIQ has been supported in several studies.
For example, Weiss et al. (1964b) found the MIQ useful in discriminating
between these groups: (1) disabled versus non-disabled, (2) persons
with different occupational status, and (3) persons with differing em-
ployment status. Furthermore, several previously reviewed studies offer
evidence for the ability of the MIQ to predict job satisfaction in
accordance with predictions from the Theory of Work Adjustment (Weiss
et al., 1964a, 1967; Golden and Weiss, 1968; and Betz, 1969),

The third instrument used in the study was a measure of job sat-
isfaction, the Minnesota Satisfaction Questionnaire (MSQ). This instru-
ment consists of 100 items and yields scores on the same 20 dimensions
as the MIQ. In addition, it is possible to derive a total satisfaction
score by drawing one item from each of the 20 scales.

Reliability data for the MSQ are based on.27 norm groups. The
median Hoyt internal consistency coefficients ranged from .93 to .78
for the 20 scales; 83 percent of these coefficients exceeded .80, while
2,5 percent were below .70. The stability of the scores was estimated
on two samples and for two time intervals, one week and one year. Test—
retest (stability) correlations for the 20 scales over the one-week
interval ranged from ,66 to .91, with the median at .83, The one-week
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stability coeificient for the General Satisfaction Scale was .89. For
the one-year interval the coefficients for the 20 scales ranged from .35
to .71, with a median of .71, and the coefficient for the General Satis-
faction Scale was ,70.

Evidence supporting the validity of the MSQ is of two types. First,
the instrument has performed according to the predictions of the Theory
of Work Adjustment in discriminating between satisfied and unsatisfied
workers: Evidence of construct validity was found for ten of the 20
scales (Weiss et al., 1964b), The second type of validity for the MSQ
was its demonstrated ability to differentiate among occupational groups
(Weiss et al., 1967). Data from 25 occupational groups were analyzed by
a one-way analysis of variance and by Bartlett's test. The finding of
significant differences in the means and variances of each MSQ scale
across the occupational groups was taken as evidence for the validity
of the instrument.

Administration

The administration of the questionnaires was accomptished in one
of three ways. The preferred method, supervised testing, was employed
for approximately 80 percent of the data. This method involved group
administration of the questionnaires to job incumbents during their
paid work time. Both of the other methods involved unsupervised admini-
stration of the questionnaires. In one case (for approximately five
percent of the data) incumbents were given the questionnaires and the
instructions in person, then were left to complete the questionnaires
unsupervised. The remaining 15 percent of the data were obtained- by
the least desirable method, distribution by mail. With this method
there was no opportunity for face~-to~face contact between incumbents.
and the test administrator. With three exceptions, incumbents in all
occupations were administered all four questionnaires. For the occu-
pation of Psychologist, graduate students at the master's level or
above were used; thus, for these individuals, the job satisfaction
inventory was not relevant. For Patrolman and Tobacco Grower, only the
OVIS was administered.

The same instructions were used for each of the three methods of
administration, except for the three occupations mentioned above where
certain irrelevant information was omitted. These instructions appear
in Appendix E, The instructions were designed to convey the purpose of
the research in such a way that incumbents would feel free to respond
candidly to the items. Each incumbent was assured that his anonymity
was protected and that his responses would not affect him in his job.
In addition, incumbents were informed that they were considered to be
examples of successful workers and that their responses would be used
to assist students in making career choices. Although there is no
direct evidence of the success of these instructions in creating a non-
threatening atmosphere, it is the subjective opinion of the investigators
that this goal was accompliished in most cases.
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Dependent Variables

Test Sample

The dependent variables for the test sample consisted of scores of
incumbents in 44 occugations on the three previously described inventories
(OVis, MIQ, and MSQ). Each of these inventories was scored on the fol-
lowing number of scales: MIQ, 20 scales; MSQ, 21 scales; OVIS, 24 scales.
Thus, for each incumbent who completed all three inventories, there are

65 scores. The dependent variables for the test sample.are depicted in
Figure 8. ‘

Dependent Variables

MIQ MSQ ovIS

Incumbents,

921

Figure 8. Matrix Containing Scores of 921 Job Incumbents on Three
Self-Report Inventories

From the matrix in Figure 8, a second dependent variable matrix was de-

rived by averaging scores for incumbents within occupations., This matrix
is shown in Figure 9. '

SThree of the occupations in the original test sample were elimi-~
nated because an insufficient number of incumbents were obtained, These
were: Assistant Branch Manager, Mason, and Welder,
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Mean Scale Scores
MIQ MSQ OVIS
Ie o o o 2 0 ¢20 Lo o v o a0 o 221 Lo o o v v v 0. 424

Occupations |,

- Figure 9, Matrix Containing Mean Scale Scores of Incumbents in 44
Occupations

Strong Sample -

The dependent-variable data for the Strong sample were obtained
from the existing literature. The first set of dependent-variable data
consisted of average scores of incumbents in 49 occupations on each of
the 22 SVIB Basic Scales (Campbell et al., 1968). Each score reprgsented
an average across 54 to 513 incumbents in a specified occupation. 'These
data are depicted in Figure 10.

SVIB Basic Scales

1| - =
X X
11,1 1,22
Occupations ,
ox
49 49,1

Figure 10. Matrix of Mean SVIB Scale Scores for 49 Occupations

The second set of dependent-variable data consisted of distance
measures between paired occupations. These distance measures were com~
puted from the published SVIB occupational item-key profiles, according
to the formula: e :

‘ne = - 2
D ab L (Xaj ij)
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where Xaj and ij represent the item-key scores of occupations A and B,

respectively, on Item J in the SVIB (Nunnally, 1967). Thus, the distance
measure between two occupations consisted of the sum of the squared dif-
ferences between their corresponding SVIB item-key scores. This procedure
was used to compute a distance measure for all p0331b1e pairs of occupa-
tions in the Strong sample. -

ORP Sample

The dependent variables for the ORP sample were also obtained from
published data (Borgen et al., 1968). These data included the adjusted
scale values on each reinforcer dimension in the Occupational Reinforcer
Profile for each occupation in the sample. Although there are 20 rein-
forcer dimensions in the ORP, only 15 were included in the present study.
These 15 were dimensions which were considered to be meaningful across
specific organizational situations and which had correspondents among
the OAI need-requirement estimates. The data for the ORP sample are ‘de-
picted in Figure 11.

6

ORP Dimensions

Occupations .

. ISV
48 48,1

Figure 11, Matrix of ORP Scale Values for 48 Occupations

8Those scales not included were Company Policies and Practices,
Co-Workers, Supervision--Technical, and Supervision--Human Relations.
Moral Values was also eliminated because the ratings of OAI work ele-
ments on this need were unreliable, thus precludlng the use of, the OAI
in obtaining reinforcer estimates for occupations on this need.
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ANALYSES' AND RESULTS

The analyses and results are presented under two m1ijor headings
corresponding to the two purposes of this study. As noted, these pur-
poses were: (1) to determine if OAI-derived occupational clusters were
meaningful (i.e., discriminable) in terms of measured human interests
and needs, and (2) to validate the OAI interest- and need-requirement
estimates for occupations.

Discrimination Among Occupationai Clusters

The first three hypotheses tested in this study pertain to the
discriminability 6f OAI-derived occupational clusters in terms of the
interest and need sccres of job incumbents. The analyses and results
are discussed separately for each of these hypotheses.

Hypothesis One

Hypothesis One stated that mean Ohio Vocational Interest Survey:
(OVIS) scores and Minnesota. Importance Questionnaire (MIQ) need scores
of job incumbents will differ significantly across OAI-derived occupa-
tional clusters.

The occupational clusters in this study were derived by a hier-
archical clustering procedure developed by.W:rd (1963) and later modisr
fied by Veldman (1967). This procedure operates on a matrix of distapce
scores between the cases to be clustered. The distance score in this
study was based upon the sum of the squared differences between corre-

‘sponding elements in paired quantitative profiles. The clustering pro-

gram begins by treating each of K individual cases‘as a group. The
first stage of the procedure involves comparing each case with every
other case and combining the two cases with the most similar profiles
(i.e., with the smallest distance score). This reduces the number of
groups to-'K.-1l. The next stage of clustering repeats this process and

reduces the number of groups to K -2. This procedure is repeafed through

successive stages .(K, K -1, K -2, . , . 1) until the number of groups

" is feduced to one containing all cases. At each stage or level of clus-

tering, an error index is computed representing the profile variation
within groups. The decision facing the user. of this technique is one of
thoosing the level of grouping which is most appropriate, or ”best,"
#ccording to some criterion, One method for making this decision in-
volves plotting the error index across the levels of clustering. The
point just below the inflection in the error curve is taken as the
optlmum level of clustering, and the groups at this level are accepted
Lhe "best'" solution.
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The hierarchical proceduré just described was used in clustering
the 47 occupations in the test sample. Three separate sets of profile
data were used to compute distance scores among the 47 occupations.

These included the job factor scores, attribute factor scores, and
second-order factor scores described previously. The three resulting

47 x 47 distance matrices were subjected to separate cluster analyses
which produced three sets of occupational clusters labeled: job clusters,
attribute clusters, and second-order clusters.

Hypothesis One was tested by both multivariate analysis of vari-
ance (MANOVA) and univariate &analysis of variance (ANOVA) . Since the
relevant question was whether or not the OAI-derived clusters were dis-
criminable in terms of the OVIS and MIQ measures, the clusters were used
as the categories of an independent (or classification) wvariable, and
the OVIS and M1Q scores served as dependent variables. (See p. 41 for
a description of the dependent variables.) The following one-way analyses’
of variance were performed separately across each of the three sets of
occupational clusters: (1) one MANOVA including all OVIS scales, (2)
one MANOVA including all MIQ scales, and (3) 44 individual ANOVA's treat-
ing each of the 24 OVIS scales and 20 MIQ scales separately as dependent
variables. The computer program used for these analyses was a general-
ized least squares program for linear regression, multivariate and uni-~
variate analysis of varlance, and analysis of covariance (Barr and Good~
night, 1971).

Tables 1 through 3 summarize the results of the multivariate
analyses of variance. It can be seen that all the F-value approxima-
tions were significant at the .01 level. Three different test criteria
were applied to the data: Hotelling-Lawley's Trace, Pillai's Trace,
and Wilk's Lambda. According to Tatsuoka (1971), Wilk's Lambda and
Hotelling's Trace were found in a Monte Carlo study to be about equally
sensitive over a wide variety of population structures. In the present
study, all three tests led to the same conclusion in every analysis.

As shown in Tables 1 and 2, the MANOVA's across job and attribute
clusters were carried out on males and females combined and for each
sex separately. The separate analyses by sex were required because of
the possibility chat the significant differences among clusters were a |
result of sex differences rather than intrinsic charactev’stics of the
clusters themselves. This possibility was especially si-..i., . the
case of five OVIS scales which are scored differently for males and fe-
males. These differences might be expected to contribute to differences
between clusters (and, therefore, spuriously inflate the F value) to the
extent that males and females were disproportionately distribu*ed.among

\\\—wN/’themn

In order to identify the particular -interest and need dimensions
which discriminate among clusters, it was also necessary to perform in-
dividual ANOVA's, Tables 4 and 5 summarize the results for the interest

-(OVIS) and need (MIQ) scales, respectively. An "X" in these tables in-

dicates that the F value for the specified analysis exceeded the .01
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level of significance:. More detailed results appear in Appendix G, where
Tables 26 through 39 present the scale means and F values for the sepa-
rate analyses, and Tables 40 through 49 present the standard deviations
of the interest and need scores within the various clusters,

An inspection of the results presented in Table 4 shows that
eight of the OVIS scales discriminated among the clusters in all seven
analyses. These scales included: Manual Work, Machine Work, Personal
Service, Care of People and Animals, Clerical Work, Inspecting and Test~
ing, Crafts, and Customer Service. Eight additional scales were signifi-
cant in at least five of the seven analyses. These were Nursing, Skilled
Personal Service, Literary, Numerical, Promotion-Communication, Manage-
ment, Teaching-Counseling-Social Work, and Medical. Only one interest
scale, Training, consistently failed to discriminate among the clusters.
In the analyses by sex, one of the scales (Management) that consistently
discriminated among clusters in the male sample did not discriminate in
the female sample, while five scales that consistently discriminated
among clusters in the female sample failed to discriminate in the male
sample. These latter scales included: Nursing, Skilled Personal Ser-
vice, Literary, Numerical, and Medical, Caution should be exercised,

~ however, in generalizing beyond the present data in regard to sex dif-

ferences in scale discrimination. These findings are very likely re-
lated to the sample of occupations and incumbents included in the present
study. TFor example, the finding that the Nursing scale discriminated
only in the female sample might be due to the fact that, in the present
study, all incumbents in nursing-related occupations (i.e., nurse, nurse
aide, and licensed practical nurse) were females. If male nurses or
aides had been included, the results might have been quite different

for that scale. A scale can only discriminate to the extent to which
there is variation along the scale,

From the results summarized in Table 5, it can be seen that 13 of
the 20 MIQ (need) scales discriminated among clusters in at least five
of the seven analyses. These were: Activity, Creativity, Responsibility,
Security, Social Service, Advancement, Authority, Compensation, Co-~
Workers, Independence, Recognition, Supervision--Technical, and Working
Conditions. The first five of these scales were significant in all
seven analyses. (nly two scales, Moral Values and Supervision--Human
Relations, failed t show significance in any analysis. In the. analyses
by sex, three scales that consistently discriminated among clusters in
the male sample-did not discriminate in the female sample. These three
scales were: Authority, Co~Workers, and Working Conditions, On the
other hand, no scale that consistently discriminated among clusters in
the female sample failed to discriminate in at least one analysis in the

male sample. . :

A word of caution is in order concerning both the MANOVA and ANOVA
results. One of the basic assumptions underlying the analysis of vari-
ance model is homogeneity of within-group variances. It is clear, how-

- ever, from an examination-of Tables 40-49 in Appendix G, that this

assumption was.violated in at least some of the analyses. Moreover, ‘the
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" problem of heterogeneity of variance is compounded by unequal sample
sizes among the occupational clusters, The approach taken in dealing
with this problem was to select the relatively conservative alpha level
of .01, rather than the level of .05, which would have been used had
the variance assumption been met, The alpha level .01 was also used in
the previously described multivariate analyses of variance.

Hypothesis Two

The second hypothesis was stated as follows:. Mean SVIB.pasic
scale scores of job incumbents will differ significantly across OAI-
derived occupational clusters.

The first step in testing Hy%othesis Two involved clustering the
occupations in the Strong sample- The clustering procedure was the same
as that described previously, with the level of clustering determined in
the same manner. Two cluster analyses were performend, one using pro-
files based on OAI job factors and the other using profiles based on OAI
attribute factors. (These factors are described on pp. 33 - 34.) The
results of these cluster analyses are presented in Appendix H. The dis-
criminability of the clusters was tested by one-way analyses of variance,
treating the two sets of clusters as classification variables and the
mean SVIB basic scale scores of incumbents in occupations as dependent
var}ablesn (The dependent variables are described on pp-. 4] - 43.)
Separate univariate ANOVA's were carried out for each SVIB scale across
each of the two sets of clusters. Multivariate analysis of Vatiance
was not used in testing Hypothesis Two because of the small within-
cluster sample sizes in relation to the number of dependent variables.
Analyses were conducted only on those clusters containing four or more
occupations (i.e., groups with n's of four or more). As in the analyses
associated with Hypothesis One, a relatively conservative alpha level
of .01 was applied. '

Tables 6 through 9 present the results of these analyses. Tour
of the SVIB scales were significant (p < .01) in the analyses for both
sets of clusters. These scales were: Merchandising, Adventure, Religious
Activities, and Teaching, Eight additional scales were significant for
one set of clusters, and ten scales failed to reach significance in
either analysis, A comparison of Tables & and 8 shows that the job
clusters were more frequently discriminable than the attribute clusters.
Ten of the F values for the job clusters were significant, while only
8ix ¥ values were significant for the attribute clusters.

‘
8

Hypothesis Three - ) ) .

Hypothesis Three was stated as follows: Mean distance scores for
pairs of occupations,; based on SVIB occupational item-key profiles, will
be significantly smaller when computed among occupations within O0AI-
derived ‘clusters than when computed among occupations from different OAI
clusters.
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“The procedure for testing Hypothesis Three involved the use of
OAI-derived occupational clusters as a classification variable and the
distance score between occupations as-a dependent variable. In prepara-
tion for the statistical analyses, the occupations in the Strong sample
were clustered (by the previouslv described procedure) based on their
OAI job factor profiles, and distance scores were computed for all
pairs of occupations based on their SVIB 'occupational item-key profiles.
Five occupational clusters containing 6 to 46 occupations each were
selected for subsequent analyses.

Hypothesis Three was tested by comparing the mean of the distance
scores between occupations within a specified cluster with the mean of
the distance scores between each of those same occupations and all of
the occupations outside tiiat cluster. This comparison was made separately
for each of the five occupational clusters. The statistical procedure
was a one-way analysis of variance with a two-category independent vari-
able: occupations within a cluster and occupations outside that clﬁster.

The results of these analyses are shown in Table 10. Four of the-
five analyses 'showed significant differences in tlie expected direction,
An alpha level of .0l was applied in these tests for the reasons explained
earlier in connection with Hypothesis One and Two--i.e., because of
heterogeneity of variance and unegqual n's.

Validation of QOAI Interest- and
Need-Requirement Estimates

The final four hypotheses pertain to the second purpose of the
study: to test the validity of the OAI interest- and need-requirement
estimates for occupations. The analyses and results associated with
these hypotheses are described in the sections which follow.

Procedure for Deriving Attribute~Requirement Estimates

As indicated previously, three different methods were used to
derive attribute-~requirement estimates for occupations. These three
methods involved the use of the OAL job factor scores, the OAI attribute
factor scores, and the QAI item ratings, Since it.was infeasible to use
all three sets of interest- and need-requirement estimates in the analyses
performed in this study, ' only one of the three sets was selected. It was
decided to intercorrelate all three sets of estimates on the basis of the
previously described sample of 822 occupations and to select the set cor-
relating highest with the other two. The resulting correlations are
shown in Appendix I, Tables 52 and 53. Although most of these correla=-
tions are high, there is a slight trend in favor of the estimates based
on item ratings. Accordingly, the interest- and need~requirement esti-
mates based on OAI item ratings were used in testlng Hypotheses Four
through Seven.
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In addition to the OAI procedure for deriving attribute-requirement
estimates for occupations,; it was decided to explore a more direct pro-
cedure., This method involved rating occupations directly on the attribute
definitions contained in the Attribute Requirement Inventory (ARI) (Neeb
et al., 1971), rather than rating occupations on the OAl items which, in
turn, were weighted on the ARI attributes. The direct-rating procedure
{was included fér two purposes, First, it served as a procedural check
on the rather involved "synthetic" procedure based on the OAIj and, sec-
ondly, .it provided an opportunity to compare the direct-rating and syn-
thetic approaches to estimating the attribute requirements of jobs and
occupations. (See Neeb et al., 1971, for a discussion of synthetic
validity.)

. .

Data for the comparison between Lhe two sets of estimates were
obtained for a sample of 79 occupations. Each occupation was rated by
three judges on both 'the ARI attribute definitions and the OAI items.

The judges who rated occupations dir ectly on attributes had master's
degrees in psychology; the OAI raters had either master's degrees in
psychology or training in job analysis. Attribute-requirement estimates
based on direct ratings were obtained by taking the mean rating for

each occupation on each of the defined interests and needs. The deri-
vation of the OAI-based attribute~requirement estimates involved the
following two steps: (l) an average rating was computed for each
occupation on each of the OAL items,-and {2) the average OAI item pro-
file for each occupation was used in deriving an attribute~requirement
pfoflle for the occupation through the previously described procedure
(i.e,, th° procedure based on OAL item ratings).

A correlation was then computed between the two sets of esti-
mates for each of 40 interests and needs. The results are pre- -
sented in Appendix J, Table 54, All 40 correlations are statistically
significant, and 29 of these (approximately 70 percent) are above .60.
These correlations were somewhat attenuated by unreliability in the
direct estimates; the median reliability for average direct estimates’
based on three judges was only .74, while that for the snythetic esti-
mates was .88 (see Tables 55 and 56, Appendix J). (Additional re-
liability data for the synthetic and direct attribute-requirement
estimates are shown in Tables 57-60 of Appendix J.) It must be con-
c¢luded, however, that although the two sets of estimates are signifi-
cantly related, they are not interchangeable. The attribute~requirement
estimates based on direct (ARI) ratings were excluded from all qub—
sequent analyses,

Hypothesis Four

The fourth hypothesis in this study stated that OAl~derived esti-
mates of ‘the interest- and need-requirements of occupations will corre-
late significantly with the corresponding average OVIS interest scores
and MIQ need scores on incumbents in these occupations, This hypothesis
was tested with 43 occupations in the case of interests and 41 occupa-
tions for needs. The average number of incumbents contributing data for

T
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eachh occupation was 21 for the UVLIS and 19 for the #LQ, with .the numbers
ranging from 6 to 49 for tche QOVIS and from 5 to 45 for the MIQ. A list

of the occupeations, with tiie number vf incumbents samplsd in each, appears
in Appendix K, Tables A1 and 62

Table 11 presents the results for interests. Of the 24 correla-
tions computed, 16 were statistically significant, and 12 exceeded a
value of ,40. The interests with significant correlations were: Manual
Work, Machine Work, Crafts, Nursing, Skilled Personal Service, Training,

-Literary, Numerical, Appraisal, Agriculture, Applied Technology, Promotion-

Communication, Management, Sales Representative, Teaching-Counseling-

Social Work, and Medical. However, one of these, Skillied Personal Sexrvice,
had a significant negative correlation, which is contrary to the racionale
underlying lypothesis Four, o ~

unly 15 of the 20 MIQ scales were used in the needs analysis. The
five scales omitted were: Company Policies and Practices, Co-Workers,
Moral Values, Supervision--Human Relations, and Supervision--Technical,
The Moral Values scale was eliminated because the OAl-derived estimate
for this need was unreliable. The other four scales were omitted because
they pertain to situational factors which are not necessarily constant
across speéific work situations within the same occupation. The results
for the remaining 15 scales are shown in Table 12. Of the 15 correla-
tions, nine are statistically significant, Three of the needs had sig-
nificant positive correlations. These were Creativity. Responsibility,
and Social Service. Ancther six needs had 'significant negative correla-
tions, which are contrary to the rationale. behind lypothesis Four, These’
six needs were: Activity, Compensation, Independence, Security, Social
Status, and Working Conditions.

Hypothesis Five

The fifth hypothesis was stated as follows: There &ill be a
significant relationship between the OAl need~requirement (reinforcer)
estimates for occupations and the MSQ satisfaction scores of incumbents
in these occupaticns, and this relationship will bée moderated by the
incumbents' MIQ need scores. Hypothesis Five was broken down into three
specific predictions: (a) there will be a significant OAL need-reinforcer
(requirement) main effect; (b) there will be a significant interaction
between the MIQ need and OAL need-reinforcer factors; and (c¢) ‘the high-
need, high-reinforcer group will have significantly higher satisfaction
scores than the high-need, low-reinforcer group.

\ -

This hypothesis was tested in a two-by-two, factorial design, with
OAT need-requirement scores for occupations serving as one independent
variable, MIQ need scores of job incumbents as the sccpnd independent
variable, and MSQ {satisfaction) scores of incumbents as the dependent
variable. Under the design, a separate analysis of variance was per-
formed for each of 15 MIQ need scales and its corresponding OAL need-
requirement estimate and MSQ) satisfaclion scale In esavh case, incuwbents
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Table 11. Correlations Between OAI Interest;Requirement Estimates
and Mean OVIS Interest Scores of Incumbents in 43 Occu-

pations
Scale N = 43
Manual Work =~ . - - . S4%
g Machine Work . C ' . 59%
Personal Servicé - c =29
Care of People or Animals .18
Clerical Work o ’ ' -.05
Inspecting and Testing .00
Crafts : .56%:
Customer Service _ -. 16
i Nursing , . 32%
Skilled Personal Service ~41%
Training ' . 30%
Literary Wh3%
Numerical Lb2%
‘Appraisal . 59%*
Agriculture .52%
Applied Technology- _ . 68%
Promotion and Communication L62% R
Management . 55% :
Artistic : -.12
Sales Representative © . 36%
Music .15
Entertainment : ' -.06
Teaching, Counseling, and Social Work . 50%
Medical : . 5H3%
*p < .05

S
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Iable 12. Correlations Between OAI Need-Requirement Estimates and
Average MIQ Need Scores of Incumbents in 41 Occupations

=ty

Scale N = 41

Ability Utilization »10
Achievement .13
Activity —~.39%
. Advancement N ~.20
Authority , ) ) 14
\ Compensation . - e ) 2,48%
Creativity o o L64%
Independence t L 60%
Recognition ; : -.29
Regponsibility L49%
Security - -.30%
\ Social Serxvice - Lhb
Social Status . =.30%
Variety o=l 22
Working Conditions ' = 43%
“#p < ,05
\
\
\ . )
\\
3 \
\
A\
. 62 !

IToxt Provided by ERI



O

ERIC

Aruitoxt provided by Eic:

" were divided into high- and low-scoring groups on a specified MIQ need,

occupations were divided into high and low groups on the corresponding
0AI need-requirement estimate, and scores of incumbents on the appro-
priate MSQ scale were entered in the cells of the two-by-two ANOVA table,
In the case of both independent variables, the high category contained
‘the upper third of the scores on that variable, and the low category
contained the lower-third. The middle third of the scores on each inde-
pendent variable was excluded from the analysis.

Tables 13 through 16 present the results of these analyses. The
results pertaining to Hypothesis 5a are shown in Table 13, where it can
be seen that nine of the 15 F values for reinforcer main effects are
significant (p < .05). However, one of these main effects (Working Con-
ditions) was not in.the predicted direction. The eight significant main
effects that were in the predicted direction include: Advancement,
Authority, Compensation, Creativity, Responsibility, Social Service,
Social ‘Status, and Variety.

As shown in Table 14, only three of the F values for the need-by-
reinforcer interaction (Hypothesis 5b) were significant (p < .05), al-
though four additional F values were beyond the .20 level., The seven.
scales with need-by-reinforcer F values beyond the .20 level were re-
tained for testing Hypothesis 5c, For this purpose, the simple main
effect between the high-need, high-reinforcer group and the high~need,
low~reinforcer group was tested with the Student'’s t statistic. (For
the remaining eight ‘scales,.the.test for Hypothesis 5a also servedi as
a test for Hypothesis 5c, since the need-by-reinforcer interactions
for these scales did not. approach significance.) The results, which
appear in Table 16, were all in support of Hypothesis 5c, since all
seven scales discriminated between the two groups:. These scales were:
Ability Utilization, Activity, Advancement, Authority, Responsibility,

.Social Service; and Social Status, In addition, three scales whose

need-by-reinforcer interactions did not approach significance had sig-
nificant reinforcer main effects which, in this case, supported Hypothe-
sis 5c as well as 5a. These scales were Compensation, Creativity, and
Variety. Thus, the results for 10 out of the 15 scales supported Hypothe-
sis 5c. Although no prediction was made concerning the reinforcer simple
main effect under the low-need condition, Table 16 shows the results of
the tests for this effect. It can be seen that three of the seven t
values for this effect are significant,

Hypothesis Six

Hypothesis Six stated that general satisfaction, as measured by
the MSQ, will be positively related to the degree of congruence between
the worker's MIQ need profile and the OAI need-reinforcer profile of
l1is occupation. '

The measure of congruence between the worker and his occupati.n

consisted of the sum of a set of a priori weights associated with the
: - 4
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Table 14, ANOVA Results for Need x Reinforcer Interaction

Scale ' df F
~Ability Utilization ’ 1,343 2,65%
Achievement 1,374 ~ 0.00
Activity '\ : 1,397 1,91%*
Advancement 1,405 5,79%%
Authority ' 1,350 4,06%%
Compensation = 1,381 0.00
Creativity ‘ 1,379 0.73
Independence 1,356 " 0.64
Recognition v 1,401 0.41
Responsibility 1,379 ' 2,50%
Security o : 1,328 0.52
Social Service - 1,394 - 3.37%
Social Status - 1,541 9.02%%
Variety 1,379 0.17
Working Conditions 1,333 © 0.00

*%p < ,05
*p < ,20 .
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digtances \and their directions) between the worker and his ccoupation on
selecred need dimensions. These 'match" weights, shown in e U7 ware
bazed on the investigators® judgments of the implications i Terent

ombinations of MIQ need scores and OAL occupational reinfo
oy aparticular need dimension had in terms of worlhe
tive to that~dimension, AS shown in Table 17, the match W
cstablished separately for "extrinsic" and "intrinsic' 1
assignment to these two.’ categories were also based ou the invastiga:ors‘
ngments {(see Footnotes b and ¢ of Table 17) ‘

suamates
"Eion rela-
5 were

vhose

iy

Preparatory to establishing the matrh weighte, the need s&
:f workers and the reinforcer estimates of occupations wvere transformed
into one of three values: +1, if a need score or reinforcer estimate
fell above +.94 standard deviations from the mean (for all workers or
cceupations in the study); -1, if the value in question fell below -, %4
standard deviations from the mean; and 0, if the value fell within .24
standard deviatious -of the'mean. Thus, for each MIQ dimension there
were nine possible combinations of need scores and occupational rein-
forcer estimates and, therefore, nine possible match weights which a
worker might receive on a given diménsion,

After separate match weights were determined between every werker
and his occupation on all of the selected MIQ dimensions. exirinsic,
intrinsic, and overall worker-occupation congruence scores were deriw
by summing the appropriate match weights. (As mentioned earlier, the

trinsic and intrinsic congruence scores were summed to obtain the
ovelall congruence score.) All,workers in the study were then ranked
on each of the three congruence.measures, and upper and lower quart110n
were establis hed for each set of measures.

ed

Hypothesis Six was tested by statistically comparing the meau
satisfaction scores between the two groups formed by workerg among the
lowest and highest 25 percent on uneed~reinforcer congrupucek YTwa sach
groups were formed from each of the three sets of ceongruence scores
{i.e.. one pair of groups for each set of scores), and =ach p311 of
groups. was compared on an appropriate dependent variable: xtrinsic,
intrinsic, or overall satisfaction scores, depending upon the nature
of the congruence measure from which the groups were formed. A worker's
extrinsic and intrinsic satisfaction scores were cbtained by summing
‘the MSQ scale scores corresponding to the MIQ dimensions used to compute
the extrinsic and intrinsic congruence scores (see Footnotes b ani «,

'sble 17); .his MSQ general score was used as an index of "overall’ sat-
sfartlon

Table 18 presents the mean satisfaction scores for the three
pairs of groups and the ¥ values for compariscns between groups. As
shoyn, the mean for the hhgh—congruence group exceeds that fer the low-
congruence group in all three cases (p < .01l}. .
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Table 17. Worker-Occupation Match Weights for Nine Possible Combina-
. i . . 2 i
. tions qf Scale Scores Under Extrinsic and Intrinsic Needs

Scale Scores for Scale Scores. for . Worker-Occupation®
Worker ’ Occupation : Match Weight
o : o b _ .
g . v Extrinsic Needs : . N
0 T4l : +1 42
S +1 0 T . R
+1 -1 T =2
0. ™ et A1 1T
0:- “ 0 . 0
o 0, ’ _ ...]._ ) - . -1
O 1 | 41 0
B _ ' 0 . 0
S o1 =l ' -1 ' 0

P
. ~,
; N

Intrinsic Needsi_

P ~ : .

4+l R +2r

+1 0 . -1
+1 - . . -1 i - -2.
. N )\
0 . +1 0 o
. : ,'// .
0. -1 . T ?h
o, .. - . . .’/,_/" i ] <
-1 . , T R -1
-1 T 0 . 0

I T N 0

\ '

o

8A match weight couldahave one df nine-possible Values;

. bA worker—occupatlon match welght was' determlned for each of the
follow1ng extrinsic needs. Activity, -Advancemant, Authority, Compen=-°
‘sation, Independence, Recognltlon, Securlty, Soc1al Status, Variety, -
and WOrklng Conditiorns

o

CA worker—occu ation match weight was determlned for each of ‘the
following intrinsic neéds: Ability Utlllzatlon Achlevement, Creativity,
\Respon31b111ty, and Social Services.
. N
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Table 18

Mean Satisfaction Scores of Job Incumbents with Low and
High Need-Reinforcer Congruence Scoves, and F Values for
Comparisouns Betwaen the lLow- and High- Congruence Groups
" Low-Congruence High-Congruence ¥ Value
Group..(N=187) Group (N=187) UR(1,372)
CExtrins®: - 146,62  ~ 160 06 19 46%
Intrinsic ) 77.49 83 44 12.04%
Overall 61.60 . ' 65.73 9.96%
:':p <. 01 /«"//.

. 7 o
Note-~The Low-Congruence.Group contained the job incumbents
-
whose congruence scores fell below the lowest quartile (among the job

=

.lncumbents in the sEgdyT} the High-Congruence Group- contained incum-
bents whose congruénce scores fell above the highest quartile.

—
/"/ -
// :

L

_—Hypothesis Seven
/ " —

The final hypothesis in this study stated that the OAIL need-
requirement estimates for a sample of occupations would correlate sig-
nificantly with the corresponding ORP estimates from the Minnesota Work
Adjustment Project. The data used in testing this hypothesis consisted
of 15 OAI need-requirement (reinforcer) estimates and the corresponding
ORP estimates for 48 occupations. The.occupations included in the sam-
ple are listed in Appendix 2

In the analysis for Hypothesis Seven, a correlation was computed
between rhe two sets of variables for each of 15 defined human needs.
As shown in Table 19, 9 of -the I5 needs had significant correlations,
namely: Ability Utilization, Achievement, Authority, Creativity, Re-
sponsibility, Social Service, Social Status, and Variety.

0



Table 19, Correlations Between OAI Need-Requirement (Reinforcer)
Estimates and Corresponding ORP Estimates for 48

“Occupations :

Scale R
Ability Utilization .334%
Achievement .439%
Activity : .125
Advancement .072
Authority .268%
Compensation - . -.154
Creativity . 541%
Independence .000
Recognition ' -.053
Responsibility o . 530%
Security .322%
Social Service | L727%
Social Status : .369%*

. Variety _ .334%
Working Conditions .196
*p-< ,05°
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SCUSSINON AND CONCTUSIONS

- e

2 ;

The present study was carried out as part oi a gunLlﬁulng research
and developmefit program in the area of ergometrics (Lunnlngham, 1971:
Cunningham, Tuttle, Floyd, and Bates, 1971). Preceding reports in ‘the
Ergometric Research and Development Series h>ve described the development
of the Occupaticn Arnalysis Inventery (Cunningham et al.; 1971), the deri-
vation of attribute-requirement profiles for the 0AL w xo*h eTements (Veéb
Cunningham, and Pass, 1971), and the derivation cf work dimensions based
on the OAl elements (Riccobono and Cunningham, 1Y¥7la, 1971b). As 1 result
of the work centained in these reports, it is possible to describe any
job or occupation rated or the OAI in terms cof {a) a profile of scores
ou work dimensions representing observable activities and conditions and
{b) a profile of scores representing the joh's requirements for 103 hu-
man attributes for which there are tests. In addition to describing
individual jobs and occupations rated on the UAI, the work-dimension
profiles provide a.quantitative basis for comparing and clustering occu-
pations. The resulting clusters can, in turn, be described by the
average work-dimension and attribute-~requirement profiles of their con=-
stituent occupations. Potential applications of the OAIl framework and
precedures have been discussed elsewh@;g (pp: 4-5 of the present paper}
Cunningham et al., 1971), ; \sw .

A

Before the OAI system is aéh;ied, however, evidence should be pre-~
sented supporting its validity. Sinve-the OAI we. designed to describe
jobs and occupations in terms relevant to human behavior, it was decided
to validate the OAI work descriptors against’existing, measures of be-
havioral potential. Accordingly, the present study was designed as an
attempt to demonstrate significant relationships- betweén the OAI work
variables (i.e., the OAI work-dimension scores and attributc—tequirement
estlmates) and selected measures in the affective domain.

The two main purposes of this study were:

(1) To determine if clusters formed by occupations with similar
- OAI work-dimension profiles wouid be meaningful (i.e , discciminable)
in terms of the interest and need questionnaire responses of persons
empl®ed in occupations Tomprising the mlusters

(2) To determine if there would be signiflcant relationships be-
tween the OAI interest- and need-requirement (reinforce-) estimates for
samples of occupations and three sets of criterion variables: (a) the
scores of job incumbents on corresponding interest and need scales; (b)
.gatisfactlon scores of job incumbents; and (¢) Occuparional Reinforcer

atterns from the Minnesota Work Adjustment Project (Borgen et al., 1968).
"(The last wo sets of varizbles were used as criteria only for the OAI

EY -

need-requifament estimates.) . -

72



o

[

The results of the study are discussed below in relation to its
two main purposes. h

Discrimination Among Occupational Clusters

The first three hypotheses testad *+1 this study pertained to the
discriminability of OAI-derived occupational clusters in cerms of the
interest and need questionnaire responses of persons employed in occupa-
 tions comprising the clusters,

Hypothesis One

The first hypothesis dealt with the question of discriminability
among OAI-derived occupational clusters in terms of the OVIS and MIQ
‘scores of job incumbents. The tests for this hypothesis consisted of
the following onu-way analyses o variance, performed separately across
each of three different sets of occupational clusters: (1) one MANOVA
including all OVIS scales, (2) one MANOVA including all MIQ scales, and
(3) 44 individual ANOVA's treating each of the 24 OVIS scales and 20 MIQ
scales separately as dependent variables. Each of the 44 individual.
ANOVA's was performed separately wiih three different samples:~ (1) a
total sample consisting of both males and females, (2) a subsample con-
taining males only, and (3) a subsample containing ‘females only.

The results support Hypothesis One. In the case of both the OVIS
and MLQ scores, all of the multivariate analyses of variance (MANOVA's)
were significant. In addition, 16 of the OVIS scales and 13 of the MIQ
scales showed significant differences between clusters ir at least 5 out
- of the 7 individual ANOVA's performed for each-scale, and only 4 of the
44 scales failed to discriminate among clusters in less than two analyses.

As indicated previously, thei: were unequal variances and n's
among the occupational clusters. This violation of the analysis-of=
variance model can affect the sampling distribution of the F statistic
in a way that can cause either negative or positive bias in relation to
the F table (Winer, 1971). Moreover, this effect can be expected to be
greater for the multivariate analyses of variance than for.the univariate
analyses of variance. The approach taken in dealing with this problem
was to select the relatively conservative alpha leveliof .01,/ rather thau
the alpha level of .05, which would have been used @ad:the variance as-
sumption been met. r - :

. As shown 1n Tables 4 and 5-earliers-the ANOVA's performed with
the sample contalnlng both males and females produced a greater number
of significant F values than the ANOVA's conducted with males and fe-
‘males separated, Theloeparate analyses by sex were performed in order
to account for the possibility that the significant differences among
~clusters in the total{sample were"the result of sex differences rather

73
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than differences/peggeiated with more intrinsic characteristics of the
occupation clusSters. ~Tlie results suggest that sex differences .ay indeed
have contributed to some of the differences among clusters. However, it

"is also possible that the restriction of range in occupations and the’

reduction in degrees of freedom associated witn the separation of the
sex2s contributed to the aecrease in the number of §ignificant F values.
For example, the finding that the OVIS scale titled "Nursing and Related
Technical Services" was significant only in the female sample is not
surprising, since there were no male incumbents in the three occupations
for which this scale was most relevant (Nurse Licensed Practical Nursr,
and Nurse Aide). Thus, the removal of females from the total sawuple
probably reduced the ability of this scaie to discriwinate awong clus-
ters, This kind of effect wco'd seem most likely to occur with the OVIS
scales, since these scales are more closely linked than the MIQ scales
to the content of occupations. '

Hypothesis Two “ R

The second hypothe31b pertained to the dlscrlmlnabllLty of OAI~
derived occupational clusters in terms of the..22 SVIB basic scale scores
of job incumbents. The tests for this hypothesis were similar to those
fcr Hypothesis One. One-way ANOVA's were performed treating two differ-
ent sets of.occupational clusters as classificatiom variables and the
mean SVIB basic scale scores of incumbents in occupations as dependent
variables. 1In all, 44 univariate ANOVA's weﬂe performed: 22 for each
of the two sets of occupational clusters. Multivariate analysis of
variance was not used in testing Hypothesis Two because of the small
cluster n's in relation to the number of dependent variables.

The results of these analyses were not as encouraging as those
obtained from the analyses of the OVIS and MIQ data. Only 12 of the 22
Strong basic scales were significant (p < .0l1) in the analyses’ for one
or both sets of clusters; the remaining 10 scales failed to reach sig-
nificance in either analysis. Interestingly, the clusters based on the ==
job factors were more frequently discriminable (10 significant F values)
than those based on the att11bute factors (4 significant F values) e
(See Tables 6 and 8.)

At least two factors may have operated to attenuate the discrimi- -
nation among clusters based on SVIB basic.scales. First, the occupa-
tlonal descriptions used by the OAIl raters were in many cases inadequate;
for several occupations only DOT descriptions were available, in lieu
of the. longer and more complete ‘'USES descriptions used for other occupa~
tions. (See Riccobono and Cunningham, 1971la, for a discussion of the
USES descriptionsn) Secondly, it was often difficult to match specific
DOT-titles with the rather broad Strong occupational titles. The Strong
titles often referred to occupational categories within which consider- _
able variation might occur. For example, one of the occupationaletitles -
for which SVIB data were available was '"Engineer.'" The Dictionary of
Occupational Titles, on the other hand, divides engineering into several

—
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different fields, and an 0AI vating~was obtained on a USES description
for only one of these fields (Electricec. Engineering). This problem was
encountered in varying deglees wich most of the cccupations in the Strong
sample. .

Pnssible attenuating factors notwithstaﬁding, it must be concluded
from the analyses of ths SVIB data that Hypothesis Two was only partially
supporteld,

Hypothesis Threa

The tests for the third hypothesis employed OAl-derived occupa-
tional clusters as a classification variable and distance scores between
occupations, as a dependent variable. As indicated earlier, the clusters
were derived from the OAI j»b factor profiles of the occupations in the
Strong sample, and the distance scores were ccmputed from the appropriate
SVIB occupational item~key profiles. It was predicted that distance
scores between occupations within clusters would be smaller than distance
scores between occdpations from different clusters.

ul

That this prediction held in four out of five analyses performed
(Table 10) lends strong support to Hypothesis Three. It should be noted
that the potentially attenuating factors described above in connection
with Hypothesis Two might also have operated against Hypothesis Three.

Comments Concerning the Occupational Clusters

. The reader is cautioned that occupational clusters were derived
in this study solely for the purpose of the statistical analyses per-
formed in connection with Hypotheses One through Three.- Since these
clusters were based on small samples of diverse OCCupatlonsg they are
not recommended for any use other than research. Any attempt at occu-

. pational clustering for educational (or other applied) rurposes should

draw systematically from the domain of occupations in question. Thus,
if the domain of interest were the total population of occupations in
the economy, a large and representative sample of occupations should be -
drawn on a stratified basis. If, on the other hand, a more limited
domain of occupations were of interest for some specified purpose, the
occupations to be compared and grouped should be drawn systematlcally
from the defined occupational subset,

It can be claimed, however, based on the results associated with
Hypotheses One through Three, that the OAI work dimensions (factors)
have shown some validity for clustering purposes insofar as measured
interests and needs are concerned, and that further research and’develop-
ment with these dimensions .is warranted. A subsequent effort in the
Ergometric Program will involve the derivation of occupational clusters
based upon OAl ratings of a large, representatlve sample of occupations
(see Cunningham et al., 1971).



Validation of t 2 OAL interest- and
Need- quullLMLnL LQtlmages

The second purpose of this study was to investigate the validity
of the OAI interest- and need-requirement estimates for occupations.
Hypotheses Four, Five, Six, and €. ven were tested rov this purpose

Hypothesis Four ‘

The fourth hypothesks held that OAL-derived estimates of the
interest and need requirements of occupations would correlale signifi-
cantly with the corresponding average OVISY interést- scores and MIQ need
scores of “incumbents in those occupations. This pleg1ct1un“was based on
the assumption that individuals tend to gravitate to and remain in work
environments that are coppatible with their intezrests and needs.

The correlations between tle OA[ interest~requirement estimates
and the average OVIS scores for a sample of 43 occcupations prov1de some
support for Hypothesis Four  Of the 24 correlations computed, 15 are
statistically significant in the predicted direction {(Table 11). VFive
of the nine scales for which positive results were not obtained do not
appear to be particularly relevant to the occupations in the sample;
the correlations for these scales may have been attenuated by restric-
tion of range. These scales are: ' Inspecting-Testing, Skilled Personal
Services, Artistic, Music, and Entertainment. One of these five scales,
Skilled Personal Services, has 4 significant negative correlation for
which there is no apparent explanation.. . The vremaining four scales that
failed to shiow positive re3sults appear to be relevant to ak least some
of the’occupations in the sample. The low correlations for these scales
might have resulted from invalid attributerrequirement estimates for the
occupations or from a failure of the basic assumption that the average
interest profiles.of incgpbents in an occupatlon reflect the. occupatlon s

ceinforcement characteristics. 7 ,

Of the 15 correlations computed between the OAI need-requirement
estimates and the average MIQ scores for 41 occupations, 9 were statis-
tically significant (Table 12). However, only three of these signifi-
cant correlations were in the predicted directionj contrary to Hypothesis
Four, the remaining six were significant negative correlations. Follow-
ing the assumption that individuals tend to gravitate to and remain in
work environments that are compatible with their needs, the investigators
had reasoned that the MIQ scores of incumbents in occupations should
correlate nositively with the OAIl need-requiremeunt (reinforcer) estimates
for the occupations. Implicit in this line of reasoning was the assump-
tion that the MIQ measures chronic need states of the individual that
are relatively unaffected by the work environmen. Thus, cthe rationale
for hypothL31s Four centered upon the concept of stakle attributes of
the individual (e. g nevds) as determinants of nhis adjustment to the
environment. \

s
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Faced, however, with results that actually conflicted with Hypothe-
sis Four, the investigators felt obl.ged to undertake a2 new line of rea-
soning that might explain these findings. An alternative assumption from
which such an a posteriori explanation might proceed is that some of the
needs measured by the MIQ are not entirely stable but are, in fact, at

- least partially dependent upon situational variables. Specifically, it
might be expected that certain MIQ needs, especially the more basic ones
in relation to Maslow's hierarchy,‘would'beccme stronger under depriva-
tion. -For such needs, one might predict negative correlations betwean
‘the OAI need-requirement,K estimates for occupations and the average scores
‘of incumbents on corresponding MIQ need scalés, since, if the OAI est. -
mates are valid, deprivation should increase as the estimated need
requirements (reinforcers) for occupations decrease.

Before this revised hypothesis-could be tested, it was necessary
to identify the MIQ_needs that shou%d increase under deprivation. Alder-
fer's E.R.G. theory was selected for this purpose. Under this theory,
human needs are divided into three categories: Existence, Relatedness,
and Growth., According to Alderfer, deprivation in relation to the
existence and relatedness needs leads to an increase in their strength,
while deprivation in relation to the growth needs leads to an increase
in the strength of more basic (relatedness) needs. Conversely, satis-
faction in relation to the existence and. relatedness needs leads to an
incrcase in the strength of hlgher—onder needs (relatedness and growth
respectively), whereas satisfaction in relatiomn to the growth needs
leads to an increase in the strength of these needs . Reasoning from
Alderfer's propositions, one would predlct that for “the existence and
relatedness needs the OAI need-requirement (reinforcer) estimates for
occupatlons would correlate negatively with the corresponding MIQ need
scores of incumbents in the occupations, but ‘for the growth needs these
correlations would be positive. f '

In order to determine whether the previously obtainedvcérrela-
"" tions conform with tliese predictions, the investigators classified the-
MIQ scales into Alderfer's three need categories, without referring to
the correlations associated with these scales. The resulting classifi-
cations are shown in Table 20, where all~but three of the MIQ scales '
are assigned to E.R.G. categories. Table 21 presents the 15 correla-
tions (from Table 12) between OAI need-raquirement estimates and average
MIQ scores under the appropriate E.R.G. categories, It can be seen
that all but one of the correlations” are in the directions predicted
from Alderfer's theory, and that this one conflicting correlation (for
the Authority scale) is not statistically significant. The two scales
that were not assigned to E.R.G. categories, Variety and Activity, both
had negative correlations. If these two needs were classified as more
basic than growth needs--which, after the fact, seems reasonable—-
negative correlations would be apprOprlaten

Because of the a Bosteriori nature of the preceding exercise, the
finding that the E.R. G. predictions fit the present data cannot be offered
as strong support for the validity of the OAI need-requirement estimates.

. . ) ':
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Table 21. _Correlatlons Between the OAI Need-Requirement Estimates for
41 Occupations and the Mean Need Scores of Incumbents by
E.R. Gn\Category

o

Scale : ' N = 41
B Existence
' Compensation - — 48%
Security ) -,30%"
Working Conditions : : — . 43%
-
Relatedness
Advancenent : -.20
Authq?i%y W14
Independence o ) -, 60%
Recognition _ -.29
Social Status ‘ . =,30%
Growth
Ab{lity Utilization ' 10 '
Achicvément © .13 e
Creativity o o L b4% , 3
. Responsibility ‘ JA9% S ! RO
. ’ Social Service 4%
- Unclassified
Variety n - | -,22
Activity . : ~-,39%
*p.< , 05
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Nevertheless, it is encouraging that the obtained correlation’ appear
to reflect more than'random relationships between occupational variables-
and need scores of “incumbents. Future investigations of the reinforce-
ment characteristi:s of occupations will require a more rigorous theory
of human needs and. their relationships to the environment than was

~ employed in the present study.

L5

Hypothesis: Five

Hypothesis Five stated that there would be signiiicant relation~-
ships between the OAI need-requirement (reinforcer) estimates for occu-
pations and the MSQ satisfacvion scores of incumbents in the occupatlons,
and that these relationships would be moderated by the incumbents' MIQ
need scores. DMore specifically, in a two-by-two ANOVA design with OAT

‘need-requirement estimates for occupations serving as one independent
variable, MIQ iieed scores of job incumbents as the second independent
variable, and MSQ satisfaction scores of incumbents as the dependent
variable, it was'predicted that the following effects would be signifi-
cant: (a) the main effect for the OAI need-requirement estimate, (b)
tlie interaction between the OAI need-requirement estimate '‘and the MIQ
‘need score, and (c) the simple main effect of the OAI need~requirement
estimate within the group of incumbents witn high’ scores on the corre-
sponding MIQ need scale (i.e., the comparison between the high-need, .
high-reinforcement group and the high-need, low-reinforcement group).

A separate ANOVA‘'was performed for each-of 15 MIQ need scales and its
corresponding OAI- need—requlrement estimdte -and: MSQ sat1sfactlon scale.

The results supported Hypothesis 5a in 8 of the 15 analyseS"
(Table 13), Hypothesis 5b in 3 gf the analyses (Table 14), and Hypothesis
5c in 10 of the analyses (Tabl® 16)., Thus, in 10 of 15 caseks (i.e., the
10 cases where Hypothesis 5c was supported), the results were consistent
with the primary assumption underlying Hypothesis Five; namely, that an
individual who is both high on a particular need and employed in an
occupation that provides high reinforcement for that need is in a, cori-
,n~'g1uent (or satlsfylng) s1tuatlon whlle an individual’ who is hlgh on a -
need ‘but employed in an occupation that is low on reinforcement for that
‘'need is-in ah incongruent (or unsatisfying) situation, A second assump-
tion associated with Hypothesis Five was that the relnforcemenz_kharac—
ter1st1cs of 'the work env1ronment in relation to a particular need are
' moLe hlghly related to satisfaction emong persons who are high than those
who are low on that need. The hypothesis derived from this assumption,
Hypothesis SD, was' supported in only three ca-es: Advancement, Authority,
and Social Status. For these three needs, the reinforcement x need

-

7Although only seven tests of simple main effects were performed
within each need level (Table 16), it is assumed that Hypothesis 5c is
supported in three additional cases where the main effect for the OAI
need-requirement estimate was significant and the interaction effect
did not approach slgnlflCdnce,
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Aruitoxt provided by Eic:



interaction was significant, and the difference between the low- and ~
high-reinforcement means was greater for the high~need than for the
low-need group. (See Tables 1% and 16.) 1In two additional cases
(Abiliry Utilization and Activity), where the reinforcement x need
‘interaction approached significance (p < .20), the simple main effect
for reinforcement (OAI need-requirement estlmate) was significant in
the high-need group and not significant in the low-need group. There~
fore, in 5 of 15 cases the results were consistent with the assumption
that the veinforcement characteristics of the work énvironmentrare more
. highly related to satisfaction ‘amdng. h1gh~need than low-need workers.
In those instances where the main effect for reinforcement was “signifi-
cant in the predicted direction and the reinforcement x need interaction
did not approach significance, it was assumed that the reinforcement
effect was the same for both the high- and” low-need incumbents; simple
main effects were not tested in those casesg i

lu summary, the prediction thp* Lhe hlgh'necd high~reinforcement
group would have 'a higher average satlefacthn ‘score than the high~ne=d,
low-reinforcement’ group was supported in 10 of 15 cases, while the pre-
diction that the relationships between OAI- derived reinforcement (need-
requirement) estimates and satisfaction scores would be stronger for the
high-need than for the low-need group was supported in only 5 of the 15
cases. Thus, there is substantial support for the general hypothe51s
of significant relationships betwcen the OAI need-requirement (reinforcer)
estimates for occupations and the MSQ (satisfaction) scores of'job in-
cumbents, but considerably weaker support for the hypothesis that these
relationships would be'moderated by the incumbents® MIQ need scores. The
results allcw the conclusion that tbere is some validity in 10 of the
OAI need-requirement estimates.

\

Hypothesis Six

Hypothesis éix predicted that general satisfaction, as measured
by the MSQ, would be positively relatoed to the degree of congruence be-
tween the worker*ﬁ*ﬁIQ need profile and the OAI need-~reinforcer profile
of his occupation. The results are indeed consistent with this predic-

‘ tion; all three comparisons of mean satisfaction between the low- and

--7" . high~congruence groups were statistically significant, It must be ’
notdd, however, that these analyses were conducted without regard to
the identity of the workers' occupations, thus allcwing the possibility
of disproportioi.ate representation of some occupatlons (in terms' of '
numbers of workers) in the low- and *high-congruence Broups. To the
extent that.such unequal representation occurred the differenceg be-
tween the iow- and hlgh congruence groups might Teflect differences
in the satisfaction potentlal ot various occupations for a fixed (or
average) worker, rather than differences among individuals in satis-

. factlon derived from fixed occupations.

e

Although these findings, in conjunction with those reported for
Hypothesis Five, lend encouragement to the prospent of relating worker
needs to occupational reinforcements, the demonstrated relationships

: 31
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~are crude onef. The GAI need-reinforcer estimates are iu their research
“stage and.must undergo further development aitd validation (The low
correlatlions between the OAI need-reinforcer estimates and correspornding
ORP estimates--discUsséd below--are somewhat disc oncerting ) In addi-
tion; the congruence index used in this study represents only an initial

“attempt at, relatlng individval-need profiles to occupational reinforcer
proflles-and will need considerable reflnemgnt

Hypothesis Seven :
The finai hypothesis in this study predicted significant corveala-
tions between the OAI need-requirement (reinforcer) estimates for a
sample of occupations and the corresponding ORP (Occuparional Reinforcer
Pattern) estimates from the Minunesota Work Adjustwment Project. Although
this prediction held for 9 of the 15 needs, only three of the signifi-
cant correlations exceeded .50 (Table 19), Thus, 1t must be concluded
that the two procedures for ‘deriving reinforcement estlmat 5 for occupa-
tions do not yield identical results. Nevertheless;~the obtained cor-
relations do provide some support tor the validity of 9 of the 15 OAI
. need- requirement estlmatesn e

Conclu31ons e

At

The results of thls study offer rather consistent support for the
.Valldlty of the OAI occupational descriptors. Hypotheses One, Three,
Five, Six, and Seven were supported by the majority of the statistical
_tests performed, and Hypothesis Two was at least partially supported..
Hypothesis Four received substantial support in the case of OVIS scores

“and little support from MIQ scores, altheugh revised predictions con~'+
cerning the correlations between OAI need-requirement estimates and MIQ
scores were consistent¢ with the. obtained correlations.

Based on these results, ‘it can be concluded that the OAL work-
dimension scores and attribute-requirement estimates for occupations
possess demonstrated relevance to the interests, needs., and satisfac-.
‘tions of job incumbents. Accordingly, these vatiables should prove use~-
ful in research dealing with. human behavior in relation to the charac-
teristics of the work environment. Moreover, it is reasonable to expect
that with further development, the OAI variables will prove applicable
to a number of educational problems. The further development and po+
tential -applications of a descriptive and classificatoxy system hésed
on the-Occupation Analysis Inventory are discussed in a report by Cun-
ningham et al. (1971)

O ’ -
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APPENDIX A L

' OCCUPATIONAL SAMPLES .
. ' i
i
\
»
i
Cowang ‘;
|
' |
J 3
92 ,
H
. !\




i
——
-

Test Samgle

Titls | DOT Code-

;1. Assembler, Electrical Controls : 729.884
2, Assistant Branch Manager, Bank 186.138
3. Audit Clerk , o 210,388
R éookkeeping.Machine Operator ‘ 215,388
5. Carpenter (apprentice) . . - 860,381
6. Case Worker ) ' 195.108
7. Chemist, Organic i 022,081
8. Clerk, General Office “ 219,388
9. Corrections Officer C 372,868

. 10. Draw Frame Tender, v , - 680,885
11. Electronics Technician Sy 003,181
12, Engineer, Electrical - 003,081
13. File Clerk @ - - © 206.388
14, Firefighter ‘ 373,884
15. Fish and Game Warden - : B ‘ .379.168
16, Key Punch Operator ' | ' 213,582
r; 17. Lab Tester II o _ ‘ ' 029,381
18. Librarian - . 100.168
19. Licensed Practical Nurse  079.378
.20, Loom Fixer 683.280
21. Machinist | 600,280
22. Manager,IBranch Bank - ' 186.118
23; Manager, Motel - ‘ ) ’ 187.118
24, Manager, Newspaper Circulation : 163,118
25. Manager, Retail Food Store 185,168
26, Manager, Theater - . ‘ o 187,168
27. Masoﬁ (apbrentice) ’ ‘ : 861.381
28, Nurse Aide ’ 355.878
29, Nﬁrse,'General Duty ‘ 075.378
30, Order Filler . - 249.368
31. Patrolman : | 375.268




32A

45,
"460
47,

Production Machine Operator
Programmer, Business
Psychologist

Salesman, Life Insurance
Salesman, Real Estate
Secretary

‘Shipping Clefk II

Spinner, Frame

Stock Clerk

Teacher, Elementary

Teller, Bank —~

Tobacco Grower. i ‘
iypist

{Welder3 Combination

Wood Eechnologist

Yarn Winder

94

DOT Code’

'609. 885
020.188
0£5.108
250.258
250,358
201,368
222,587
682,885
223,387
092,228
212.368
405.181
203.558
812,884
040,081
681,885



: |
Strong Sample

1. Accountant . 160,188
2. Advertising }an 164 .068

i 3. Architect ’ : 001,081
4, Artist 144,081
5. Author . Lo 130.088

! 6. Banker ' 186.118
7. Biologist ST 041,081
8. Carpenter 860.381
9.” Chamber of Commerce Executive 187.118
10, Chemist T . 022.081
11. Clerk, General Office 219,388
12, Community Recrédtion Administrator 187.118
13, Credit Manager " _ 168.168
14, Dentist 072,108
15. Engineer . 5 ‘ 003.081
16, Farmer | 406,181
17, Forest Service Man ! 441,384
18, Lawyer : 110.108
19, Librarian 100:168
20. Manager, Production ' 183.118
21, Manager, Sales : 163.118
22, Mathematician : 020.088
23, Minister ; | S 120.108
24, Mortician 187.168
25, Musician, Performer 152,048
26. Osteopath _ 071.108
27. Personnel Director : 166,118
28, Pharmacist ! 074.181
29, Physical Therapist 079.378
30. Physician 070,108
31, Physicist , 023.081
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39.
40.
41.
42,
43,
44,
45,
46.
47,
148,
49,

Title

Policemsn

President, Manufacturing Concern

Printer
Programmer

Psychiatrist' |

’ Pgsychologist

Public Administrator
Purchasing Agent
Rehabilitation Counselor
Salésman, Life-Insurance
Salésman, Real Estate
School Superintendent
Social Worker 1
Teacher, Business Egucation
Teacher, Music

Teacher, Social Science
Veterinarian

YMCA Secretary
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DOT Code

375.268
189,118
973,381
020,188
070.108
045.108
188,118
162,158
045,108
250,258
250,358
091,118
195,108
091,228
152,028
091.228
073,108
195,118



ORP_Sample

Title . DOT Code
1, Accountant | 160.188
2. Accounting Clerk , 219.488
3. AutOTOblle Body Repairman . 807.381
ﬁ.% Automoblle Mechanic 620.281
2, Automobile Service Station Attendant 915.867
- 6. Baker | ‘ ‘ 526.781
7. Carpenter : 860,381
8. Case Worker o - 195.108
9. Claims Adjuster 241,168
10, Clerk, Gdperal Office 3 219.388
11. Cook 313.381
12, Cosmetologist 332.271
13, Dietitian ' 077.168
14. Draftsman, Mechanical ’ 001.281
- 15. Electrical Technicianl : ©003.181
16. Electrician ' 824.281
17, Electronics Mechanit | 828,281
18. Engineer, Stationary ‘ - 950,782
19, Fi reflgelter . 373.884
20. lerarlan 100.168
21, MacAinist I _ 600.280
22, Mai?tenance Man, Factory or Mill 899.281"
23. Meat Cutter 316.884
_ 24, Medical Technologist : 078.381 |
25. Nurse Aide | ' | '355.878
26. Nurse, General Duty 075.378
27. Nurse, Licensed Practical - 079.378
28. Occupaticnal Therapist 079.128
29. Operating Engineer II 859.883
30. Painter, Maintenance ' 840.781
31, Patrolman . ' 375.268
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Title

Pharmacist

Physical Therapist

Pipe Fitter, Maintenance
Progrmmnef, Business
Punch-Press Operator
Radiologic Technologist
Salesman, Drivér
Sa;esman, Real Estate
Salesperson, Generai

Sheet Metal Worker

Teacher, Elementary School -

Teacher, Secondary School
Teller

Tractor-Trailer Truck Dri&er
Typist

Waitress

Welder, Combination

98

DOT Code

074.181
079.178
862,381

020.188

615.782
078.368
292,358
250.358
289.458
804,281

092,228

091,228

© 212,368

904,883
203.588
311,878
812,884



| | - . APPENDIX B

Procedure for Obtaining Independent Variables
l

The ‘flow chart on page 101 depicts the matrix manlpulatlons re-
. quired to obtain the ludependem. variables used in the study\ Each of
. these matrices is defined below.. : Y '

Jy -- Raw ratings of 822’jobs on the 622Jitems of the OAIG

Ay - Raw average ratlngs (weights) of 103 ARI attrlbutes on the 622
‘items of -the OAI

A7 -- Transpose of Ay.:

J, -- Factor loading matrix based on factor analyses of OAI items inter-

correlated on the basis of job ratings. - (90 factors x 624 OAI
‘items) ' : o o ' . ‘ '
- \\‘ (
Ay — Factor loading matrix based on factor analyses of OAI items inter-
correlated on the basis of .attribute ratlngs° (86 factors x 624
OAI 1tems) . S ' .
¢ J3 -- Transformed factor loading matrix. The transformation involved"

establishing 11 ‘equal intervals based on Fisher's z's in an r to z
transformation table. Each of these intervals was then assigned
an arbitrary[weight ranging from 0 to 1l1. Thus, a factor~loading
less than .28 was transformed to O, a loading from .28 to .435

was transformed to 1, and so on, to the final interval which
transformed a loading'gneater than ,970 to 11,

Az —- Transformed factor loading matrix. The same procedure was used as
in transforming J, to Jg. ’

T,

Jy -- Factor score matrix for jobs based on factore in Jp matr1~:n (90
i factors x 822 jobs) A

Aq/—— Factor score matrix for jobs based on factors in the A, matrix.
This matrix is the product of the matrix multiplication of
(A3 * J)). The order of A, is 86 factors x 822 jobs,

Jg -= Sum of cross products of item attribute weights by transformed
factor loadings, multiplying J3 by A;. The order of J5-is 90
factors x 103 attributes.

A5 -— Sum of cross products of item attribute ratings by transformed

I , factor loadings. This matrix is the product of A; and A;. The
: g P 3 1
order of As is 86 factors x 103 attributes.

99




-
- r

f
# . - L

. U

Js¢e - Attribute“scores for factors. JSt 1s derlved from Jg by d1v1d-
ing each entry in a Jg row by the number of nonzero loadings. in

the corresponding J3 row.

Jst” == Transpose of Jg¢.
Agt ~-- Atqubute scores for factors. Agt is ‘derived from Ag by divid-
_ing each entry in an Ag row by the number of nonzero loadlngs in

the rorrespondlng A3 row.

Agt” =- Transpose of Agg,

Jeg —- Attribute scores for jobs. Jg is the product of Jg.” and Jy. The’

order of Jg is 103 attributes x 822 jobs. (Note-~In performing
this multiplication, before summing, all negative products in the
matrix multiplication were transformed to zero. This was done to
ayoigunegative'attribute estimates for jobs.)

Ag -- Attribute scores for jobs. Ag is the product of Agy” and A,.
(See note above.) The order of Ag is 103 attributes x 822 |jobs.

Jgz =- Z-score transformation of Jg. Z-scores are based on the mean
and standard deviation of the row in which a Jg entry appears.

Agz —--Z-score transformation of Ag.

Jgzc and Agzc '-- Result of ‘adding the constant 9 to each entry in Jez
and Agz. This operation eliminates negative Z-scores.

K -- Attribute requirement matrix based om items. K is the‘groductAof
Jy and A;”. The order of K is 103 attributes x 822 jobs,

K, -- Z-score transformation of K, where transformation is computed by

Z .
TOWS. - }.
Kye —— Kz +79.
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Table 22. Breakdown of Test Sample by-Major-Census_Catégories

Category - - Expected No.! Actual No.

Professional, techni€al and kindred - _ 6 : 11

Managers, officials, and proprietors,

except farm 5 . 6
Clerical and kindred . : 8 - 10
Sales , ! ‘ . 3 . 2

Total White Collar | 22
: _
Craftsmen, foremen and kindred 6 _ 4
~Operatives and kindred » 8 ' 3
Laborers, except farm and mine 2 -2
Total Blue Collar . 16
Private household workers : - ‘ o 1 ‘ o e

Service workers, except private

_hotisehold - o ’ 4 .6
Total Service . ! 5,
Farmers, farm managers - 2 1
Farm laborers, foremen ‘ ’ . 2 ' —
Total Farm 4
Total--All Occupations : 47

29

11

|-

47

IExpected Number based on projections of the distribution of the
1970 work force reported in Matthews (1968).

e
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APPENDIX D

L ; WORKER INFORMATION QUESTIONNAIRE

) CONFIDENTIAL

Your statements on thlS form and your answers to all
e other questions will remain strictly confidential.

Code Numbgr

1. Today's Date o 19 _ ,
) 2. Séx:.'(Check one) .  Male - - - Female
3. When were you born? . L 19
4, Circle the number of.years séhoqling you cbmpleted in each:

~ Elementary, Jr, High and High School 4 5 6 7 8 9 10 11 12
" Technical School O 1 2 3 4 |

College 0 1 2 3. 4 |

Graduate or Professional Schodi- 0-1 2_3 4 5

5. Did you receive specific vocational training for a particular occu-
pation? . If so, what occupation?

6. Did you receive apprentice or on-the-job tralnlng for your present
position? If so, how long d1d it last?

None required

Less than 1 month

1 to 3 months

1

4 to' 12 months ‘ : ,

over 12 months .

7, What is your present job title?

8. How long have you been on your present’ job? - Years Months

9. What would you call your occupation, your usual type of work?

10, How long have you been in this type of work? Years Months

lo4
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TESTING INSTRUCTIONS

First of all, let me thank you for youx w1111:gna:s to participate
in this research project. As a representative of your occupstional group,
your responses will be used to assist individuals who are making voca-

tional decisions to be better, able to decide on their career plans and objec-

tives. Therefore, it is very important that you answer all these ques-
tions as candidly and as honestlg‘as you can. All of ycur responses will
remain strictly confidential, ‘and what you say will have no effect -what-
soever ou your present jObc The scores which are returned to voir company
or organization will be identified only by code pumber, znd there will

be no way that a score can be linked with a particular individual. How-
ever, the information which you give will be the information which stu-
dents recelve concerning the likes and'dislikes.df suzcessful people in
your occupaLlon, therefore, it is very impoftant that you give your true
feellngs ' : ' ‘

o

You will be asked to complete a short information sheet and three
questionnaires. The information sheet is the Worker Information Ques-
tionnaire. The questi&nnaires are the: . (1) Minnesota Satisfaction
Questiopnnaire; (2) Ohio Vocational Interest Survey; and {3) Minnesota
Impertance Questionnaire. PASS OUT QUESTIONNAIRES AND ANSWER SHEETS.

{ .

You should now have the three Questionﬁaire booklety, a copy of
the Worker Information Questionnaire, and three answer sheets. If you
do not have these, raise your hand. You will notice a code number
stamped in red on the top right of your Worker Informatien Questionnaire.
This same code number should be stamped in the name section of each of
the three answer sheets which you have. Please check aach of your

‘answer sheets {o make sure you find this number.' If not, raise your

hand. This is the number whidhjwill be used to 1aenL*Ly your scores

]eabe flll out the information reqLesfcd on the Worker Informa-
tion Questicnnaire. On the bottom of this sheet' please writs the name
of your company or organization.

‘

The first inventory you will be -asked ©o complete is the Minne-
sota Satisfaction Questionnaire. You will notice that the first - page
as you open the booklet is an information sheet. De not f£ill this in.
The instructions appear on page two. Please follow these 1usfructLons
with the exception that you record your dnswers on thb ved answer shee
instead of marking them in the test booklet. This red answer shest has

blocks labeled A-B-C-D-E. The item responses in the booklet are numbered

1-2-3~4-5. Over these mumbers in the booklet you will find, tawned in

red, the letters A-B-C, etc. Thus, if your respense io a questi is 1,
105
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then you should blacken the A on your answer sheet; if it is 2, blacken
the B; 3, the C; and so on, Also please notice that the items in this
questionnaire pertain to your satisfaction with your present job.

‘ The second inventory is the Chio Vocational Interest Survey. Its
answer sheet is the dark blue one. The instructions appear in the test.
booklet on page 6.- When you begin to answer the “items, start on the an-
swer sheet where the box says, "Begin page 6 here." You will notice that
‘the answer sheet lines up with the test booklet, so if, you fold the book-
let and lay it over the answer sheet, it is very easy to keep your place.
. (DEMONSTRATE)' ‘

The third questionnaire is the Minnesota Importance Questionnaire.

' Its answer sheet is the light blue one. The instructions for this ques-

tionnaire appear in the test booklet and are self-explanatory.. As .you

. respond to the items, you will see the same statement repeated several
times. However, each pair of statements is uniqﬁégi That is, the same
pair of statements is never repeated. Also, please note that the ques-
tions in this questionnaire apply to yours ideal job, instead of your
present job. That is, as one man stated, the job which you dream about.

-Please make no marks in the- test -booklets. When you erase on the
answer sheets, erase completely. Work as rapidly as you can, but please
respond to all items. You need not fill out any of the information re~.
quested in:the name blocks on the answer sheets; fill out only the Worker
Information Questionnaire, '

Please place your booklets in the following order and work in this
order: C
1. Minnesota Satisfaction Questionnaire
2. Ohio Vocational Interest Survey
3. Minnesota Importance Questionnaire
Most people are able to finish in less than two hours.

Are there any questions? _ ' .

Begin!

&
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39

MEANS, F hALUES, AND STANDARD DEVIATIONS FOR
ANALYSES OF VARIANCE OF OVIS (INTEREST)
AND MIQ (NEED) SCORES ACROSS THREE
SETS OF OAI-DERIVED OCCUPATIONAL
CLUSTERS
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TaBle'SZ. Correlations Between Three Sets of Interest Estimatif/l

e M
Job Factors Items with . Items with
with . Attribute Job
Scale Artribute Factors Factors Factors
Manual Work .92 - : .95 92
Machine Work , W94 T .97 . .95
Personal Service k 92 .96 - .95
Care .of People or Animals .95 © .95 .96
Clerical Work .92 .97 © .93
Inspecting and Testing .91 .97 .93
Crafts & Precise Operations .90 .96 .93
" Customer Services .88 »97 .93
N Nursing .& Related Tech. Ser. .93 .94 ' .90
Skilled Personal Services .88 ‘ .94 91
Training .. .86 : .96 .90
Literary = - .92 .98 .92
Numerical . .93 o .97 .95
‘Appraisal ' .92 .98 .94
Agriculture .92, .95 .90
Applied Technology 92 .98 .94
‘ " Promotion and Communication .93 ' .98 .93
Management and Supervision .91 .96 .96
- Artistic .96 - .97 .85
Sales Representative . 86 T .97 .94
Music . 91 .96 _ .88
Entertainment & Perform. Arts .90 - .98 . .88
Teach.,, Counsel., & Soc. Work ..88 <97 .93

"Medical ) .95 .96 .93
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Table 53. Correlations Between Three Sets of Need Estimates

~ Job, Factors Items with  Items with
. _ with Attribute . Job
Scale T —Attribute Factors Factors Factors

Ability Utilization .91 .96 - .94
Achievement \ .90 .96 .93
Activity ' ’ .91 .95 .94
Advancement .92 91 ) .88
Authority .93 .95 .95
Compensation .62 .65 .72
Co-Workers .90 . ' .93 _ .88
- Creativity .88 .95 .89
Independence .89 .91 ; »87
Moral Values : .00 .00 %00

Recognition - .81 : .94 Q§J80,
-Responsibility .92 .95 . .90
Security .05 -,01 .36
Social Service .92 .94 .96
Social Status - .90 : .93 .90
Variety .92 97 .93
Working Conditions .69 49 .55

——
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 APPENDIX J
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o

CORRELATIONS BETWEEN DIRECT AND SINTHETIC (OAI)
ATTRIBUTE-REQUIREMENT ESTIMATES |
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Table 54. Correlations Between Direct and Synthetic Interest~ and
Need-Requirement Estimates for 79 Occupations

Tnterest or Need ' N =179
Manual Work 773
Machine Work : : n743\
Personal Service ‘ : 804
Care of People or Animals ~836
-Clerical Work . . ' 736
Inspecting and Testing - . _ .689
Crafts. and Precise Operations ' . © 756
Customer Services ' . 600
Nursing and Related Technical Serv1ces 734
Skilled Personal Services .616
Training . ~ «991
Literary 787
Numerical _ <721
Appraisal ’ ) : 569
Agriculture 661
Applied Technology ' S 5715
Promection and Communication . 749
Management and Supervision ' 671 .
Artistic L448
Sales Representative ' - T 484
Music : 2426

i} Entertainment and Performlng Arts »256
Teaching, Counseling, and Social Work : «556
Medical : : . 752
Ability Utilization _ ) © 733
Achievemerit : » o . ,696
Activiey -~ . - _ »342
Advancement ' o o 0298
Authority - ‘ ©.723
Compensation ' ,608
Co-Workers o : ' ' 305
Creativity - . 797
‘Tndependence g . .832
) Morxral Values C T
Recognition ' : . .565
Responsibility : »830
Security ' o ,693-
Social Service ' N . o . 880
Social Status : - .756
Variety ' _ _ 643

Working Condltlons : e ' ' 791
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Table 57, Frequency Distribution of Unadjusted Inter-Rater Reliability'
Coefficients of 41 Direct Interest- and Need-Requirement
Estimates for 79 Occupations -

Unadjusted r for 3 Raters Unadjusted Intraclass r

Reliability - Cuﬁulative éumulative
Coefficient Frequency e Proportion  Frequency  Proportion
.95 - i.Qo 2 " 992 Y CL 0 .992
.90 - .94 4 944 1 .968
85 -89 D 847 0 \944
.80 - .84 3 774 0 944
75 - .79 7 .701 4 944
.70 = .74 4 .531 o0 847
65 - .69 5 ) 434 3 - 847
.60 = .64 i 313 . 2 ‘” 774
.55~ .59 2 .26 3 L .726
W50 - .54 T T .168 5 653
45~ 49 0 246 3 .532
40 - L bb 1 L1 3 ,459
35 - .39 1 .120 5 .386
130 - .34 0 096 4 .265
25 - .29 1 096 . .168
20 - .24 0 o2 0 144
.15 - .19 2 | .072 ) . 144
10 - Jlh | 1. 024 1 1096
.05 - 209 . 5 .000 2 072
00 - .04 | o ~ .000 1 Loz
| A o a " |
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Table 58. Frequency Distribution of Adjusted Inter-Rater Reliability
Coefficients of 41 Direct Interest- and Need-Requirement
Estimates for 79 Occupations

JAdjusted r for 3 Raters ' Adjusted Intréclass r

Reliability ) Cumulative Cumulative
Coefficient ~ Frequency Proportion  Frequency Proportion
.95 - 1,00 P 983 1 992
.90 ~ .9 4 - .935 1 .968
.85 - .89 5 .838 0 944
.80 - .84 5. .727 0 944
.75 = .79 8 : 606 4 .944
0 - 74 3 411 2 ' .847
.65 - .69 6 338 .3 .799
60 — .64 Y 192 2 726
.55 - .59 0 .168 6 678
.50 - .54 | 2 168 s .532
45 - 49 1 1200 3. .4l
T _ u 1 .096 5 _.338
.35 - .39 ' 2 .078 2 217
.30 - .34 i .024 : 0 .169
25 .29 0. .ood C2 .169
20 = 24 - 0 | .000 1 -.121
15 - .19 0 .00, 3. .097
10 - .24 0 © 000 1 024
.05 - .09 0 — .000 0 ' .000
.00 ~ .04 o .000 0 .000
' 41 . 41 |




Table 59. 'Frequency Distribution of Unadjusted Inter-Rater Reliability
Coefficients of 40 Synthetic Interest- and Need-Requirement

Estimates for 79 Occupations
El

Unadjusted r for 3 Raters Unadjusted Intraclass r .-

Reliability | Cumulative Cumulative
Coefficient Frequency Proportion Frequency Proportion
.95 - 1,00 0 1.000 o 1.000
.90 = .94 18 1.000 o 1.000
.85 - .89 10 .550 0 1,000
.80 - .84 eer 7 , .300 y 1.000
75 - .79 -3 .125 10 .900
.70 - 74 1 .050 9 650
.65 - .69 0 . .025 5 425
.60 - .64 T .025 30 .300
.55 = .59 0 .000 4 225
.50 - .54 0 - .000 © 3 125
45 = 49 N .000 o1 .050
40 - bk 0 000 . 0 . .025
35 - .39 0o ©,000 1 . Lo02s
.30 - .34 0 .o00 0 .000
25 - .29 o .000 0 ~.000
.20 -~ .24 .0 000 0 .000
15 = .19 0 000 0 - ~.000
10 - 16 S 0 .000 0 .000

.05 - .09 o0 000 0 .000
.00 - .04 o 000 0 .000

] 40 40 |
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Table 60. Frequency Distribution of Adjusted Inter-Rater Reliability

Coefficients of 40 Synthetic Interest- and Need~Requirement
Estimates for 79 Occupations

Adjusted r f&r 3 Raters A&justed Intraclass r
Reliability - o Cumulative Cumulative
Coefficient ,Frequency Proportion  Frequency Proportion
.95 - 1.00
.90 - .94 18 1.000 0 1.000
.85 - .89 o .550 0 1,000
80 - .84 6 275 4 1,000
.75 - .79 4 125 1 ,900
70 =74 L0 .025 .8 .625
.65 - .69 o o5 6 s
60 - .64 :,A 1 Loz 2 - 275
°,55"-! .59 .;;mf 0 .000 4 | .225
(50 - .54 - 0" .000 4o .12
45 - 49 J o .000 0 .023
40 - b4 T o 000 .. 0 . . .025
.35~ .39 | 0 o ,000 1 - ,025
.30 - .34  '0 ~.000 - 0 - .000
.25 - .29 0o . .000 0 .000
20 - .24 0 ' .000 0 ,000
15 - .19 0 000 0 | .000
.10 - 14 0 ,000 o .000
05~ .09 0 - .000 0 ' .000
.00 - .04 0 ‘ .000 0 | ~ .000
40 | B 40
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APPENDIX L -
LIST OF PARTICIPATING COMPANIES:

'Administrgtive Compﬁtipg-Servige
American Enké—Cdmpany
A. M. Smyre Manufactufing-Compény‘
/ - Athey Pfoduéts'Companyi
Bi-Rite Storéséﬂlpﬁbfpbrated
Branch Bank-;;d Trust Company‘: | C o !;ﬁ‘ <
-Carolina Power and Light Company - .
. Carolinas Conétfuction Iraining Codncii

Colonial Stores, Incorporated o v . ._f}

Cornell Dublier Electronics
: €

R PR
oy

B i :
C. P..Clare-arid Company
City of Raleigh -

Cone Mills Corporatibn

~

Corning Glass Works

Dickenson Elementary School

W

Dorothea Dix Hospitai

Duke University Medical Center

*

First Citizens"Bank and Trust Company

“Halifax County AgricultUral Extension Service g’
: )
Jéffersoﬁ“Standard Life Insurance CompanyJ—Greensbaib Agency

" Mid-Atlantic Circulation\Managers_Assoéiation

—

‘Nash'County Agricultural Extension Service
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, Nationél Associa;ippmgﬁ Theater Managefs;TCarolinas.Division
National Register Rec&rds Center
North Carolina Department 6f Corrections
North Carolina Department-of Motor Vehi;léé}
North Carolina Departmeﬁt“of Revenue
North Carolina Highway Commission
North Carolina Libr;ry
North Carolina Motel'Aésociation
North Carolina State Highway Patrol
North Carolina State University Business Ofﬁi?e
Noffh Carolina'State University Qompufing Center

North Carolina State University Wood and Paper Science Department ’

S

- ,Norfh Carolina Wildlife Resources Com@issipn
Occidential Life Insﬁrance Companyv?f: _ 4
“0dell ﬁardware Company
Pilot Life Insurance Comﬁany 

Pitt County Agricultural Extension Serﬁice

Sears, Roebuck and Company

—ia

~-Scovill Fluig;ﬁower'Divisioﬁ

Sternbefgef Elementary Sigpg}

Nt TR

. Textiles, Incorporated . =<~ : - R

S

. Triengle Universities,

;bomputing Center

‘Wake County Départment'oE Social Services

a .

Wake County Libzary

o

-
¥

Wake Coﬁnty Schbols

Western Electric . s
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